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PREFACE 


This  report  presents  the  results  of  a  study  of  rou^h  rios 
storage  in  the  Southern  States  conducted  in  cooperation  vrith   tlia 
Louisiana  Agricultural  ?::xperiirient  Station.   S.  A*  Robert,  Jr., 
Agricultural  Marketing  Service,  Tvas  project  coordinator  for  tho 
U»  S»  Department  of  Agri  culture • 

The  cooperating  units  for  the  intensive  pha??9S  of  the  study 
in  Louisiana  included  the  Veraiilion  Farmers  Cooperative  As«ociatlon, 
Abbeville;  the  Brown  and  Cassidy  Warehouse,  Inc»,  Crowlayj  the 
Farmers  Dryer  and  Storage  Company,  Eunice;  and  tha  T^^lton  Dryer  and 
Storage  Company,  Elton.   Those  in  Texas  included  the  AjnericEJii  Rice 
Growers  Association,  Beaumont  Division,  Bea'-nnont;  the  /jnerican 
Rice  Growers  Cooperative  Association,  .\nahuac  Division,  Ra^nf/ood; 
the  Producers  Rice  Dryer  Company,  j^elia;  and  Bill  Gaul ding,  'VYlnnie. 
The  cooperating  units  in  Arkansas  were  the  Dixie  Dryer  and  Storage 
Company,  De  Witt;  the  Bauer  Elevator  and  Dryer,  Gulette;  the 
Pioneer  Seed  Company,  Stuttgart;  and  3.  E.  Jessup,  Stuttgart* 

Aoknowladgecient  is  made  for  the  assistance  given  by  the 
Federal  Rice  Inspection  Sejrvice,  as  follcrrrst     In  Louisiana,  the 
rice  grading  offices  at  CroTrley,  ^jnder  the  direction  of 
Douglas  Kloor,  and  at  Abbeville,  under  the  direction  of  Paul  Cart, 
cooperated  in  the  grading  of  all  ssciples.  In  Texas,  the  Houston 
office,  under  the  direction  of  Martin  Welch  and  Bryan  Chadick, 
assisted  in  this  work.  In  Arkansas,  the  rice  grading  office  in 
Stuttgart,  under  the  direction  of  Lee  Reagan,  cooperated  in  tho 
grading  of  all  samples  collected  in  that  State. 

Credit  is  also  due  to  the  Louisiana  State  Seed  Laboratory, 
operated  by  the  State  Department  of  Agriculture,  where  all  samples 
were  tested  for  germination,  with  the  assistance  and  cooperation 
of  Mrs.  Carwell  of  that  office* 

The  study  on  which  this  report  is  based  was  made  under  the 
authority  of  the  Agricultural  Marketing  Act  of  1946  (RJ.IA,  Title  II). 
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The  objectives  of  this  study  were  (a)  to  appraise,  by  type  and  o"wner- 
ship,  the  existing  storage  facilities  for  rough  rice  in  the  Southern 
Rice  Area  in  relation  to  current  and  future  storage  needs,  (b)  to 
determine  the  costs  of  storage  of  rough  rice  under  the  various  types 
of  units  used  and  methods  emploj^d,  and  (c)  to  evaluate  the  problems 
involved,  and  possible  solutions  to  these  problems,  in  storing  rough 
rice  for  commercial  use  and  for  seed* 

A  stratified  random  sample  of  63  commeroial  rough  rice  storage  units 
was  selected,  including  23  units  in  Louisiana,  21  in  Texas,  17  in 
Arkansas,  and  2  in  Mississippi.  A  detailed  business  analysis  was 
made  of  each  of  these  units  for  the  1951-52  rough-rice  storage  season© 

An  additional  sample  of  25  on- farm  rough-rice  storage  units  was  sur- 
veyed, including  17  units  in  Arkansas,  6  in  Texas,  and  2  in  Loxaisiana* 
Supplementary  data  were  obtained  from  State  and  Federal  agencies  and 
leaders  of  the  rice  trade  in  the  area* 

The  overall  pict\ire  of  available  storage  capacity  for  rough  rice  in 
relation  to  production  in  1951  in  the  Southern  Rice  Area  indicated 
that  sufficient  storage  capacity  existed  to  oare  for  practically  all 
the  volume  produced*   (Increased  production  since  1951  may  have 
changed  this  balance  but  some  increases  in  storage  capacity  have 
accompanied  increases  in  production*)  Not  all  this  capacity  is 
available  for  public  use,  indicating  that  producers  might  not  have 
sufficient  capacity  available  in  years  of  slow  movement* 

By  States  and  types  of  storage,  however,  the  analysis  indicates  that 
some  difficulties  could  be  experienced  in  any  year  in  wbJ.oh  a  slow 
market  for  rough  rice  developed  early  in  the  harvest  season*  Louisiana 
had  sufficient  total  storage  capacity,  but  two- thirds  of  this  volim© 
was  of  the  more  expensive  old-type  flat  warehouse  capacity*  Texas  had 
only  about  two-thirds  the  needed  storage  capacity  and  half  of  this 
volume  was  in  flat  warehouse  units*  Arkansas  had  sufficient  bulk 
storage  capacity  to  oare  for  the  volume  produced  in  1951,  but  no 
surplus  capacity  was  available  for  a  larger  volume  of  production* 

About  80  percent  of  the  commercial  rough  rice  storage  imits  studied 
were  multiple-purpose  enterprises  operating  rice  driers,  merchandise 
sales  enterprises,  and  other  services  in  addition  to  storage  of  rough 
rice*  In  Louisiaaa,  most  of  the  units  were  combined  bulk  and  flat- 
warehouse  businesses  with  driers,  or  flat>  warehouse  storage  firms 
without  driers*  In  Texas,  about  half  of  the  units  studied  were  the 
more  recent  bulk  storage  businesses  with  driers,  while  in  Arkansas 
practically  all  firms  were  of  this  type* 

About  half  of  the  rough  rice  storage  umits  studied  were  operated  as 
incorporated  businesses  or  partnerships,  a  fourth  were  operated  by  pri- 
vate individuals,  and  a  fourth  were  farmer  cooperatives*  The  different 
ownership  groups  did  not  vary  significantly  as  to  type  of  business. 
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8»   The  imits  studied  had  an   average  storage  capacity  of  almost  100,000 
hundredweight  of  rough  rice  and  utilized  about  80  percent  of  this 
capacity  in  storing  rough  rice  during  the  1951-52  season.  The 
businesses  operating  both  bulk  anf  flat  warehouse  storage  in  addition 
to  driers  had  a  larger  capacity  and  volume  stored  than  the  other  types 
of  businesses*  By  States,  units  in  Louisia^ia  had  the  lowest  average 
volume  J  those  in  Texas  were  next^  and  those  in  Arkansas  had  the  largest 
voltone©  The  trend  appears  to  be  towsird  construction  of  larger-volume 
\mits  of  each  type  than  was  true  10  to  20  years  ago* 

9«  Variations  in  laarket  demand  appear  to  be  important  in  detenaining  the 
relative  utilization  of  storage  capacity*  In  a  season  of  good  early- 
season  demand,  much  of  the  rice  moves  directly  from  driers  to  rice 
mills*  In  seasons  of  slower  demand,  most  of  the  product  is  stored* 
The  1951-52  storage  season  was  characterized  by  a  fairly  rapid  move- 
ment of  rough  rice  to  rice  mills® 

10*  For  all  commeroial  units  studied^  the  original  cost  per  tmit  averaged 
$191,200 I  the  depreciated  value  in  1952  was  $148,811 i  the  market  value 
in  1952  was  $200, 261 |  and  the  estimated  replacement  cost  was  $230,201 
per  imit*  Units  operated  in  connection  with  driers  had  the  highest 
capital  values  while  those  without  driers  had  values  only  one- fourth 
to  one- third  as  large*  In  general,  the  market  value  in  1952  was 
30  percent  greater  than  the  depreciated  value  and  the  replacement  cost 
was  about  50  percent  larger  than  the  depreciated  value  in  1952© 

11*  For  units  operating  driers  along  with  storage  facilities,  about  one« 
third  of  the  total  capital  invested  was  considered  investment  in 
driers  and  other  equipment  and  two- thirds  was  in  the  fonn  of  storage 
facilities*  Average  capital  values  for  storage  facilities  varied  frosa 
$1*03  per  hiandredweight  of  storage  capacity  as  the  depreciated  value 
in  1952  to  $1*67  per  hundredweight  of  capacity  as  the  replacement  cost 
in  1952*  There  were  no  significant  differences  as  to  capital  costs 
for  the  various  types  of  building  materials  used  in  constructing 
storage  facilities  for  rough  rice* 

12*  Total  expenses  during  the  1951-52  season  averaged  about  $67,000  per 
businessi  about  one«fourth  of  this  amount  was  for  direct  labor  and 
Bianagement,  one-half  for  operating  costs,  and  one- fourth  for  overhead 
expenses®  Because  of  a  larger  volume,  lanits  operating  both  bulk  and 
flat  warehouse  storage  in  addition  to  drying  and  other  operations  had 
total  costs  about  twice  the  level  of  the  other  types  of  businesses* 

13®  Total  gross  income  amojonted  to  $79,613  per  business^  Of  this  income, 
about  52  percent  was  frcxa  drying  charges,  27  percent  from  merchandise 
sales^  13  percent  from  rice  storage  income,  and  8  percent  from  other 
sources*  Net  income  after  deducting  all  costs  amounted  to  $12,513 
per  unit* 

lU*  The  average  net  income  per  unit  varied  directly'  with  the  volume  of 

business  arxi  the  degree  of  multiple -unit  operation*  Units  having  both 
bulk  and  flat  storagej drying  facilities,  and  supply  enterprises,  and 
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offering  other  needed  services  to  fanners  had  net  incomes  more  than 
twice  as  great  as  those  specializing  only  in  rice  storage^ 

The  net  operating  income  before  interest  varied  from  9«8  percent  of 
tho  depreciated  value  of  capital  invested  to  6«3  percent  of  the 
replacement  cost  of  the  capital  investmento   Based  on  the  actual 
depreciated  value  of  investments  in  the  business,  returns  were 
reasonably  good©   Based  on  the  market  value  or  replacement  costs, 
returns  were  not  high.   If  the  1951-52  net  returns  are  representative 
of  long-time  conditions,  net  returns  will  be  sufficiently  high  to 
justify  multiple-purpose  rough  rice  storage  units  where  a  sufficient 
volume  is  available,  but  they  will  not  be  high  enough  to  justify  a 
large  expansion  in  such  businesses.  ' 

In  the  event  that  expanded  storage  facilities  are  needed^  many  busi- 
nessmen will  be  reluctant  to  make  extensive  investments  with  an 
expected  return  of  only  6  percent  on  the  capital  investment  before 
paying  interest  and  income  taxes*   Thus,  long-time  financing  adapted 
to  the  needs  of  the  rice  industry  will  be  needed  for  any  expansion 
beyond  current  levels* 

An  approximation  of  storage  costs  and  returns  separate  from  the  other 
enterprises  conducted  by  tlie  businesses  studied  indicated  that  rough 
rice  storage  operations  were  usually  conducted  on  a  cost-covering  or 
service  basis  in  order  to  obtain  the  income  from  the  more  profitable 
enterprises  such  as  rice  drying ♦  Unit  costs  averaged  about  13  cents 
per  hundredweight  of  rough  rioe  stored  and  the  net  income  was  1  cent 
per  hundredweight • 

In  comparison  to  bulk  storage  and  handling,  seed  rioe  had  additional 
costs  of  about  |0»60  per  hundredweight  stored*  These  extra  costs  were 
for  more  careful  drying  to  prevent  oontaznination,  labor  for  sacking, 
costs  of  sacks,  and  expenses  for  seed  cleaning  and  treatment. 

In  a  detailed  study  of  the  storage  operations  of  12  rough  rioe  storage 
units,  each  oooperator  was  visited  at  monthly  intervals  and  a  sample 
of  each  lot  of  rice  stored  was  obtained.  These  lots  were  evalimted  as 
to  various  quality  factore.  A  total  of  458  samples  were  studied  in 
this  manner  during  the  1952-53  storage  season* 

For  both  long-grain  and  medium- grain  types,  the  most  important  change 
in  physical  characteristics  was  a  gradual  increase  in  the  moist\ire 
content  during  the  season*   In  addition,  there  were  minor  changes  in 
the  proportionate  yield  of  head  rice  and  total  milled  rioe*  In 
general,  head  rioe  and  total  rice  yield  increased  slightly  from  the 
first  to  the  second  month  of  the  storage  season  and  then  declined 
slightly  dinging  the  recQiaining  months  of  the  storage  period* 


There  was  little  difference  in  the  variation  in  quality  factors 
according  to  the  method  of  storage.   The  lots  stored  in  bulk  bins 
varied  about  the  same  amount  in  the  same  direction  during  the  season 


as  the  lots  stored  in  bags  in  flat  warehouses.  For  both  types  of 
storage,  there  was  a  gradual  increase  in  germination  during  the 
storage  season* 

22.  Most  of  the  on-farm  storage  facilities  for  rough  rice  were  in 

Arkansas*  This  was  due  to  the  prevailing  type  of  farming  "sdiioh  per- 
mitted greater  utilization  of  on- farm  storage  capacity  than  was 
possible  in  other  States*  In  Arkansas,  it  was  possible  to  use  storage 
capacity  for  on-farm  storage  of  oats,  soybeans,  lespedeza  seed,  and 
similar  crops  as  well  as  for  rough  rice* 

23 •  Farms  on  which  storage  facilities  for  rough  rice  had  been  constructed 
were  about  twice  as  large  as  the  usual  rice  farm  of  the  region*  They 
hajrvested  more  than  400  acres  of  rice  per  farm,  produced  10,000 
hundredweight  of  rice  per  unit,  end  sold  22  percent  of  this  volume  at 
harvesttime,  stored  62  percent  in  on-farm  storage  units  and  the  rest 
in  OOTsneroial  storage  units* 

24«  The  producers  surveyed  made  a  gross  return  of  frcsa  |0*50  to  f0»65  per 
hundredweight  of  rice  stored  because  of  the  increase  in  price  during 
the  storage  period©  This  amounted  to  an  increase  of  11  percent  in  the 
average  price  during  '.he  season*  As  cocimercial  storage  costs  per  unit 
were  only  about  half  this  increase,  their  margin  of  gain  over  ooBsner- 
oial  storage  costs  was  about  5  to  6  percent  of  the  value  of  the  rough 
rice  if  it  had  been  sold  at  harvesttime* 

25*  Considering  the  actual  costs  of  storage  in  on-farm  \mits,  the  margin 
of  return  for  storage  was  somewhat  higher  tlmn  this  level*  Unit  costs 
of  storage  on  farms  for  the  1951-52  season  varied  frOTi  10  cants  per 
hxmdredwelght  for  farm  units  with  conventional  driers  to  11  cents  for 
those  with  bin  driers  and  19  cents  for  farm  units  without  driers* 

26*  For  on-farm  storage  units  without  driers,  an  investment  cost  in  terms 
of  depreciated  value  of  |10,000  per  imit  was  needed  and  the  replacsnent 
cost  of  these  facilities  was  in  excess  of  $15,000*  For  units  with 
driers,  total  investment  costs  were  frcsn  two  to  four  times  as  great© 
Such  costs  can  be  recovered  only  over  a  long  period  of  time  and  the 

/  rice  farmer  with  his  relatively  low  volume  of  business  would  find  them 
difficult  to  carry*  In  addition,  on-farm  storage  sometimes  results  in 
extra  costs  of  marketing*  These  are  major  factors  which  have  retarded 
the  establishment  of  on-farm  storage  facilities  for  rough  rice* 

27*  The  major  reasons  given  for  the  establishment  of  on-farm  storage  isiits 
was  the  desire  to  have  storage  capacity  every  year  in  order  to  be  able 
to  hold  for  higher  price si  the  feeling  that  rice  could  be  stored 
cheaper  on  the  farm  than  in  commercial  units;  and  the  need  for  drying 
facilities  so  that  the  crop  could  be  harvested  at  the  optimum  time* 

28*  The  reported  disadvantages  of  on-farm  storage  of  rough  rice  were  the 
extra  costs  of  handling;  the  speculative  nature  of  holding  rice  over  a 
period  of  time;  the  danger  of  losses  due  to  insects,  rodents,  and 
physical  changes;  and  the  difficulties  of  marketing  amall  lots  of  rice* 
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AN  ECONOMIC  STUDY  OF  ROUGH  RICE  STORAGE  IN  THE  SOUTHERN  STATES 

By 
J,  Norman  Sfferson,  Roane  Hathorn,  and  Arthur  Gerlow  l/ 


During  and  since  World  War  II  rice  production  has  increased  materially 
in  the  Southern  Rice  Area  States,  which  include  Arkansas,  Louisiana,  Texas, 
and  Mississippi.   Compared  with  the  1935-39  average,  the  1952  crop  was 
39  percent  greater  in  Louisiana;  140  percent  in  Arkansas;  and  148  percent 
more  in  Texas.  For  the  Southern  States  as  a  whole,  the  volume  of  rice 
produced  in  1952  was  about  double  that  harvested  in  1935-39.  This  expansion 
has  brought  about  a  need  for  additional  storage  facilities  for  rough  rice. 

In  addition  to  the  increase  in  production,  mechanization  of  the  rice 
harvest  has  introduced  other  storage  problems.   The  old-type  binder  and 
thresher  harvesting  operations  were  well  adapted  to  sacking  and  flat  ware- 
house storage.   The  rice  was  shocked  and  air-dried  in  the  field,  then  moved 
directly  from  the  field,  in  sacks,  to  permanent  storage.  But  the  intro- 
duction of  the  combine- drier  method  developed  a  need  for  mechanical  drying 
equipment  and  bulk  storage  facilities  in  order  to  utilize  more  efficiently 
the  new  method  of  harvesting.  By  1952,  about  90  percent  of  the  rice 
harvested  in  the  Southern  States  was  harvested  by  the  combine-drier  method. 
This  rapid  change  in  harvesting  methods  during  the  last  10  years  has  brought 
about  the  establishment  of  many  different  types  of  bulk  storage  units.  Even 
with  this  trend,  much  of  the  rice  harvested  in  recent  years  of  necessity  has 
been  stored  in  old-type  flat  warehouses.  This  practice  requires  sacks  for 
storage  and  considerable  hand  labor  for  sacking  and  moving  the  sacks  to  and 
from  storage.  The  relative  costs  of  storing  rough  rice  in  flat  warehouses 
as  compared  with  the  different  types  of  bulic  storage  facilities  have  became 
a  primary  concern  to  the  southern  rice  industry. 

During  the  storage  of  rough  rice,  deterioration  in  grade  may  occur  from 
physiological  changes  in  the  product,  and  losses  may  result  in  varying  degrees 
frcM  rodent  suid  insect  damage.  The  extent  and  economic  costs  of  such 
deterioration  in  the  different  types  of  storage  units  used  are  not  known. 
Thus  the  relative  efficiency  of  the  different  methods  of  storage  has  become 
of  major  interest  to  the  industry  in  a  period  when  production  is  expanding 
and  additional  storage  facilities  may  be  needed. 


1/  J.  Norman  Efferson,  Director,  Louisiana  Agricultural  Experiment  Station; 
?.08Ln«  Hathom  and  Arthur  r^erlovr,  Ae;ricnltural  Economists,  Department  of 
Agricultural  Economics,  Louisiana  State  IMiversity. 
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The  objectives  of  the  study  reported  here  werei   (1)  To  appraise,  by 
type  and  omiership,  the  existing  storage  facilities  for  rough  rioe  in 
relation  to  current  and  future  storage  needs,  (2)  to  determine  the  oosts  of 
storage  of  rough  rioe  under  the  various  types  of  units  used  and  methods 
employed,  and  (3)  to  evaluate  the  probl^ns  involved  and  propose  possible 
solutions  to  these  problems  in  storing  rice  for  commercial  use  and  for  seed» 
Part  II  of  this  overall  contract  study  was  concerned  with  an  eoonomio 
appraisal  of  the  deterioration  of  rough  rioe  in  storage  under  different 
methods  and  a  measurement  of  the  physical  and  economic  losses  due  to  rodent 
and  insect  damage • 

Scope  and  Method  of  Study 

The  greater  emphasis  in  this  study  was  placed  on  the  appraisal  of 
commercial  rough  rice  storage  units.  Although  in  the  Southern  Rice  Area 
rough  rice  is  commonly  stored  in  warehouse  storage  units  outside  the  pro- 
duction area,  such  as  the  general-purpose  storage  facilities  at  tenninal 
markets  including  New  Orleans,  Lake  Charles,  and  Houston,  and  a  considerable 
quantity  is  stored  by  rioe  millers  at  their  mills,  these  types  of  commeroial 
units  were  not  included  in  this  study*  This  storage  is  normally  after  the 
ownership  of  the  rioe  has  transferred  from  the  producer*  Within  the  rice 
region,  the  crop  is  stored  either  in  on«farm  units  or  commercial  units  where 
the  producer  or  cooperative  maintains  ownership  of  the  rice  during  storage* 
Most  of  the  rice  produced  in  the  region  is  stored  in  the  coomnercial  type 
unit  operated  as  a  cooperative,  or  as  an  independent  private  business  imder 
the  control  of  an  individual,  partnerships,  or  corporations* 

A  stratified  random  sample  of  63  commercial  storage  \mits  for  rough 
rice  was  selected,  consisting  of  23  in  Louisiana,  21  in  Texas,  17  in 
Arkansas,  sind  2  in  Mississippi*  A  relatively  larger  sample  was  ta^en  in 
Louisiana  and  in  Texas  because  of  the  wider  variation  in  types  of  storage 
in  these  States  than  in  Arkansas*  The  sample  was  stratified  according  to 
location,  type  of  storage  unit,  and  type  of  ownership  before  the  random 
selection  within  these  stratifications  was  made*  Each  selected  unit  was  ^ 
contacted  for  cooperation  in  the  winter  and  early  spring  months  of  the 
1951-52  storage  season*  In  a  series  of  two  or  more  visits  during  the 
spring,  summer,  and  fall  of  1952,  detailed  information  was  obtained  on  costs 
of  establishment  and  operation,  and  storage  and  management  practices* 
Because  of  the  difficulties  of  separating  oosts  of  operating  storage  units 
from  milling  operations  where  storage  units  were  maintained,  such  storage 
units  were  not  included  in  the  sample • 

An  additional  sample  of  25  on- farm  storage  units  was  selected,  including 
2  in  Louisiana,  6  in  Texas,  and  17  in  Arkansas®  The  number  studied  was 
relatively  small  in  Loiiisiana  and  Texas  because  practically  all  the  rice 
stored  in  these  two  States  was  stored  in  commercial  off-the-farm  units* 
Each  of  the  on-farm  storage  units  selected  was  visited  during  the  suraaer  and 
fall  of  1952  and  detailed  information  was  obtained  on  their  storage  practices^ 
costs,  and  problems  for  the  1951-52  storage  season* 


Supplementary  data  were  obtained  from  State  and  local  Agricultural 
Marketing  Service  grading  offices  in  each  area.  Prior  to  the  actual 
collection  of  data  from  commercial  and  on-farm  storage  units,  the  schedules 
used  were  checked  vrith  State  and  Federal  agencies  in  the  region,  cooperatives, 
and  leaders  of  the  rice  industry  in  each  State. 

Rough  Rice  Storage  Needs  and  Capacity 

In  1951,  1,653,000  acres  of  rice  were  harvested  in  the  Southern  States 
Rice  Area,  including  Louisiana,  Texas,  Arkansas,  and  Mississippi,  and  a 
total  of  35.1  million  100-pound  units  of  rough  rice  were  produced.   Texas 
produced  13.5  million  hundredweight;  Arkansas  harvested  9.0  million  \mits; 
Louisiana  had  11.9  million,  and  Mississippi  produced  slightly  more  than 
one-half  million  hundredweight  (table  1). 

Table  1.-  Acreage  and  production  of  rice  in  the  Southern  Rice  Area,  average, 

1941-1950;  annual,  1951  and  1952 


Acreage  Harvested 


t                         t                         I                         t                         I        Total 
Year   ^  :  Louisiana  j   Texas   s  Arkansas  jMlssissippij  Southern 
t                        I                        i                        t                        t       Area 

J    1,000    5    1,000    :   1,000    t        1,000    :    1,000 
:   acres   j   acres   j   acres   j   acres   j   acres 

1941-50  average  ,    588    \          429    *t    313    \         j   1,330 

1951 ,    612    i          569    s    445    t            27    i   1,653 

1952 i          588    ,    552    s    464    i     48    s   1,642 

•  •           •           •           • 

•  •           •           •           • 

Production 


1,000 
hundred- 
weight 


1941-50  average  t   10,248 

1951 s  11,934 

1952 :  12,642 


1,000 
hundred- 
weight 

8,668 
13,514 
13,662 


1,000 
hundred- 
weight 

6,871 
9,011 
9,420 


:  1,000 

t  hundred- 

;  weight 

• 
• 

t    

X  662 

t  1,056 


1,000 
hundred- 
weight 

25,787 
36,121 
36,780 


Bureau  of  Agricultural  Economics,  1952  Annual  Summary,  Crop  Production. 


If  all  the  rice  produced  had  been  stored,  a  total  storage  capacity  for 
the  region  as  a  whole  of  approximately  35  million  100-pound  units  would  have 
been  needed.   The  rice  harvest  begins  in  mid- August  and  continues  through 
early  November.  As  rice  mills  usually  speed  up  operations  with  the  harvest 
of  the  new  crop,  storage  is  not  needed  for  that  portion  of  the  harvested 


-  4  - 


rioe  which  moves  directly  to  the  mills.  However,  because  market  demand  for 
rice  is  relatively  constant  throughout  the  year,  most  of  the  rice  produced 
must  be  stored  for  one  or  more  months  before  being  milled*   In  the  1934-43 
period,  the  percentage  of  the  crop  sold  by  farmers  each  month  was  as  follows j  2/ 

Month  1  Percent  Month  continued     Percent 


August 

3.8 

September 

10.6 

October 

20*5 

November 

16*8 

December 

10.1 

January 

10*1 

February 

8*5 

March 

6.5 

April 

4.1 

May 

4.0 

June 

3.1 

July 

1.9 

In  recent  marketing  seasons,  including  the  1951  and  1952  crop  years, 
export  demand  for  rice  has  been  sufficiently  strong  for  a  larger  proportion 
of  the  total  crop  to  move  directly  to  mills  for  immediate  processing.   This 
has  reduced  the  pressure  on  storage  facilities*  In  any  year  when  demand 
appears  low  in  relation  to  available  supplies,  the  tendency  will  be  for  a 
smaller  proportion  of  the  total  crop  to  move  direct  to  mills  for  immediate 
processing  at  time  of  harvest  and  for  a  corresponding  increase  in  the  pro- 
portion of  the  production  which  is  placed  in  storage. 

A  complete  inventory  of  the  number  and  storage  capacity  of  all  commercial 
rough  rice  storage  \anits  in  the  major  States  of  the  Southern  Rice  Area  was 
made  by  each  of  the  State  offices  of  the  former  Production  and  Marketing 
Administration  at  the  beginning  of  the  1951-52  rough  rice  storage  season. 
The  results  of  this  survey,  showing  the  number  and  type  of  commercial  storage 
units  in  each  State  and  the  storage  capacity  in  terms  of  bulk  capacity  and 
flat  warehouse  capacity  are  presented  in  table  2. 

The  total  indicated  roiigh  rice  storage  capacity  for  the  three  major 
States  was  about  31  million  hundredweight.  If  an  estimated  1  million 
hundredweight  in  on-farm  storage  imits  and  approximately  one-half  million 
for  both  types  of  storage  in  Mississippi  is  added  to  this  total,  the  total 
capacity  amounts  to  33.5  million  units  as  compared  with  the  harvested  pro- 
duction that  year  of  35*1  million  hundredweight.  In  addition  to  this 
estimated  total  storage  capacity  of  33.5  million  h\mdredweight,  an  undeter- 
mined but  substantial  storage  capacity  existed  in  the  multiple  uses  which 
could  be  made  of  some  facilities  where  early  rice  harvested  in  August  was 
moved  to  market  in  time  to  be  replaced  with  late  rice  harvested  in  October 
and  November,  and  in  terminal  warehouses*   Thus,  the  overall  picture  of 
available  storage  capacity  in  relation  to  actual  production  in  1951  for  the 
Southern  Rice  Area  indicated  that  sufficient  capacity  existed  to  care  for 
the  crop  that  was  produced,  and  for  any  future  crop  eqxial  to  the  volvaae 


Z^    COLLIER,  G.A*  Rice  Production  and  Marketing  in  the  United  States. 
U.  S.  Department  of  Agricultxire  Misc.  Pub*  615,  32  pp.,  illus*  January  1947. 
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produced  in  1951»  This  reflects  total  storage  capacity  end.  may  not  indicate 
the  amoimt  available  to  the  producer  on  a  custom  ba6is»  Additional  capacity 
may  be  needed  to  allow  the  producer  more  freedom  to  sell  advantageously. 

Table  2»-  Commercial  rough  rice  storage  capacity  in  the  major  rice  regions 

of  the  Southern  Rice  Area,  1951 


Storage 

IMits 

:   Louisiana 

Texas 

: 

Arkansas 

: 

Total, 
3  States 

Biilk  storage  only 
Flat  storage  only 
Both  bulk  and  flat 

:   Number 

I              33 
t             92 

t      46 

Number 

29 
21 

33 

Number 

87 
2 

12 

Number 

149 
115 

91 

To-f-fil  - 

I            171 

83 

101 

356 

Capacity 


:  100  pounds   :  100  pounds   :  100  poimds   j  100  pounds 


Bulk  storage  - 

Flat  storage  - 

Total  -  - 


:  3,364,493 
:  9,161,875 
:   12,S26,36S 


I   4,402,225 
2^4,462,812 


8,865,037 


J  9,117,972 
t  433,800 
s   9,551,772 


:   16,884,690 
t   14,058,487 


30,943,177 


Based  on  reports  from  the  various  State  offices  of  The  Production  and 
Marketing  Administration^ 


By  States,  the  indicated  available  commercial  storage  capacity  (table  2) 
varied  in  its  relationship  to  the  vol\;ffDe  of  rice  produced  (table  1)« 
Louisiana,  with  171  storage  units  and  a  commercial  storage  capacity  of  12.5 
million  hundredweight  in  1951,  compared  with  a  total  production  of  11 #9 
million  hundredweight  in  1951  and  12»5  in  1952,  has  sufficient  total 
capacity  to  care  for  the  State's  crop  if  it  is  not  increased  beyond  1951-52 
level s»  However,  three- fourths  of  this  capacity  was  in  the  form  of  the 
old- type  flat  warehouse  storage  imits.  As  practically  all  the  crop  is 
harvested  by  the  combine-drier  method,  this  means  that  rice  stored  in  these 
flat  warehouses  must  be  sacked  at  the  drier  at  an  additional  labor  cost 
which,  in  1951,  averaged  10  cents  per  100  pounds,  in  sacks  bought  at  a  cost 
of  about  20  cents  per  100-pound  sack,  and  then  transported  to  the  flat  ware- 
house. At  the  flat  warehouse,  labor  costs  for  moving  sacked  rice  into  and 
out  of  storage  are  usually  higher  than  similar  costs  for  moving  bulk  rice» 
Thus,  the  use  of  flat  warehouse  facilities  results  in  higher  costs  for 
sacks,  sacking,  and  handling  than  would  be  the  case  if  bulk  storage  facilities 
were  available.  This  spread  in  costs  is  less,  however,  for  seed  rice  than 
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for  marketable  rice  moving  to  mills  because  seed  rice  is  normally  sacked, 
sooner  or  later,  for  ease  in  handling  and  distribution  during  the  planting 
season* 

Texas  had  a  total  storage  capacity  of  about  8»7  million  hundredv/eight 
compared  with  a  total  production  of  13«5  million  units  in  1951  and  13»6 
million  in  1952»  As  very  little  rice  is  stored  on  farms  in  this  State, 
these  data  indicated  a  total  storage  capacity  only  about  three- fourths  of 
the  production  level  in  1951;  slightly  more  than  half  of  this  was  in  the 
form  of  the  old-type  flat  warehouse  sack  storage© 

Arkansas  had  a  total  reported  storage  capacity  in  oonnneroial  units  for 
the  1951  season  of  about  9«6  million  himdredweight,  compared  with  a  total 
production  of  9«0  million  hundredweight  in  1951  and  9*4  million  in  1962o 
Practically  all  these  facilities  were  of  the  bulk  storage  type*  This  State 
appeared  to  be  reasonably  well  supplied  with  adequate  storage  facilities  for 
rough  rice,  in  terms  of  both  volume  and  type,  to  care  for  production  levels 
approximating  the  1951  and  1952  seasons* 

Although  the  overall  picture  of  storage  capacity  in  relation  to  pro- 
duction in  the  1951-52  period  revealed  that  the  Southern  Rice  Area  was 
reasonably  well  supplied  with  rough  rice  storage  capacity,  the  analysis  of 
the  data  by  States  and  types  of  storage  available  indicates  that  in  any  year 
in  which  a  slov;  market  existed  dxiring  the  early  months  of  the  harvest  period 
difficulties  could  be  experienced  in  some  parts  of  the  region  3/«  In 
Louisiana  and  Texas,  much  of  the  available  storage  capacity  wa"s  in  the  old- 
type  flat  warehouses  which  necessitated  costs  approximating  30  cents  per 
himdred  pounds  for  sacks,  sacking  and  handling  sacked  rice;  but  these 
expenses  were  not  incurred  in  the  usual  bulk  storage  operation*  This  indi- 
cates a  need  for  developing  methods  of  efficiently  converting  the  existing 
large  flat  warehouse  facilities  in  these  two  States  to  the  more  modem  bulk 
storage  facilities  in  order  to  take  full  advemtage  of  the  new  methods  of 
harvesting  and  drying,  and  to  avoid  costs  of  sacking  and  handling  in  storage* 
Throughout  Texas  and  to  some  extent  in  the  northern  section  of  Arkansas  the 
total  local  capacity  was  insufficient  to  care  for  storage  of  the  rice  produced 
in  these  areas  in  1951  and  1952,  thus  pointing  out  the  need  for  additional 
facilities  in  these  regions* 

It  should  be  noted  that  when  available  storage  facilities  for  rough  rice 
are  controlled  by  rice  millers  and  exporters  in  a  slow  marketing  season,  a 
serious  problem  could  result  from  sacrifice  sales  by  producers  if  freely 
available  independent  storage  was  not  available  to  them*  Most  of  the 
storage  capacity  for  rough  rice  in  the  Southern  Rice  Area  is  in  the  fonn  of 
independent  commercial  \mits  or  farmer  cooperative  \mits*  In  1949,  however^ 
only  58  percent  of  the  total  storage  capacity  in  Texas  was  available  for 


3/  Increased  production  since  1951  may  have  changed  the  balsmce  between 
storage  capacity  and  production  even  though  seme  additional  storage  facilities 
have  been  constructed* 


public  use  and  51  percent  in  Louisiana  4/«  Additional  facilities  may  be 
needed  in  these  areas  if  producers  are  To   gain  from  using  storage  to  sell 
more  advantageously*   Most  of  the  storage  capacity  in  Arkansas  is  coopera- 
tively oviTied* 

Characteristics  of  Commercial  Storage  Units 

Commercial  storage  units  for  rough  rice  are  usually  operated  in 
connection  with  a  rice  drier.  Of  the  63  rough  rice  storage  units  studied  in 
the  Southern  Rice  Area  for  the  1951-52  season,  51  were  operated  in  connection 
v.dth  driers.   Of  these  units,  about  half  had  both  bulk  and  flat  warehouse 
storage  capacity  combined  with  the  drying  enterprise,  while  the  rest  had 
only  bulk  storage  facilities  a   The  remaining  12  luiits,  operated  without  a 
rice  drier,  consisted  of  8  yrtiioh  were  solely  flat  warehouse  storage  units, 
2  which  were  solely  bulk  storage  units,  and  2  which  had  both  flat  and  bulk 
facilities  (table  3). 

Table  3«-  Type  of  business  of  63  rough  rice  storage  units  in  different 
regions.  Southern  Rice  Area,  1951-52  storage  season 


Type  of  business 


J  Louisiana 
s 


Arkansas  ands 

Mississippi  % 


Total , 
all  units 


Num-   Per-  :  Nim^  Per^ 

ber   cent  %   ber   cent 

s 

I 

1      5  t   24     38 

% 

18     95  J   27     43 

0      0  :   12     19 


ber 


Bulk  and  flat  storage 
with  drier  ----.-  -j 

Bulk  storage  only       % 
with  drier  ------- 

Bulk  and/or  sack  storage: 
without  drier  --.--. 


12 


10 


Total 


23 


100  I   21 


19 


100 


63 


100 


l/  Includes  17  units  in  Arkansas  and  2  in  Mississippi* 


The  combined  storage- drying  business  represents  a  logical  development 
reflecting  the  practices  commonly  followed  in  handling  rough  rice*   Under 
the  combine- drier  method  of  harvesting,  the  usual  practice  is  to  combine  in 
bulk,  move  the  harvested  rice  from  the  combine  to  trucks  in  bulk  grain 
carts,  and  transport  the  combined  rice  to  the  drier  in  bulk*  At  the  drier, 
the  rice  is  dumped  into  the  receiving  bin  and  moved  immediately  into  the 


4/  1949  Production  and  Marketing  Administration  capacity  studies* 
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drier  for  the  first  step  in  the  drying  operation.  If  a  high-quality  product 
is  to  result,  rice  harvested  with  a  usual  moisture  content  varying  from  20 
to  25  percent  must  be  placed  in  the  first  stage  of  the  drying  process  within 
a  relatively  few  hours  after  it  is  combined  5/« 

Rough  rice  is  ordinarily  dried  in  column-type  continuous  flow  driers  in 
a  series  of  steps,  alternately  removing  a  part  of  the  excess  moisture  and 
permitting  the  rice  to  condition  or  temper  for  a  period  of  time  between 
drr/ing  operations  6/«  Thus,  all  such  driers  must  have  some  bulk  bin 
capacity  for  use  as  gamer  or  conditioning  bins  in  the  progressive  drying 
process*  At  the  end  of  the  season,  when  all  rice  is  dried,  the  bulk  gamer 
bins  usually  are  used  for  storage.  As  a  result,  all  such  driers  have  some 
bulk  storage  capacity*  The  units  with  both  bulk  and  flat  warehouse  capacity 
are  the  older  flat  warehouse  units  which  have  been  modernised  by  the  addition 
of  a  drier  and  some  bulk  facilities,  or  they  are  specialized  bulk-drier 
operations  where  some  flat  warehouse  capacity  has  been  added  to  serve  pixw 
duoers  of  seed  rioe« 

Variations  in  Type  of  Business  in  Different  Areas 

As  indicated  in  table  3,  the  type  of  rice  storage  business  varied 
greatly  in  the  three  major  States  of  the  area©  In  Louisiana,  about  half  of 
all  units  studied  were  bulk  and  flat  storage  units  with  driers  and  the 
remaining  businesses  were  storage  units  operated  without  driers*  Most  of 
the  latter  were  the  flat  warehouse  t^'pe* 

In  Texas,  approximately  half  of  all  commercial  storage  businesses 
studied  were  the  drier  units  operated  in  connection  with  both  bulk  and  flat 
warehouse  storage  facilities©  More  than  three- fourths  of  the  rest  were  more 
recent  driers  with  bulk  storage  facilities  only«   In  Arkansas  and  Mississippi 
practically  all  units  studied  were  those  with  driers  and  b\ilk  storage 
facilities  only.  •  ^ 

These  differences  may  be  explained  in  tenas  of  the  length  of  time  the 
different  areas  have  been  in  the  rice  business*  In  Louisiana,  where  rice 
has  been  a  major  crop  for  more  than  40  years,  the  many  flat  warehouse 
storage  facilities  originally  were  built  for  use  vdth  the  now   obsolete 
binder-threshing  harvesting  methods©  As  these  facilities  still  exist  and 
represent  Iso'ge  investments,  this  region  has  been  slower  to  establish  bulk 
storage  facilities.  Substantial  rice  areas  in  Texas  were  also  important 
producers  before  the  oombine- drier  harvesting  method  was  adopted  and  the 


5/     LOUISIANA  AGRICULTURAL  EXPERBffiNT  STATION.   Rice  Drying  and  Storage 
in  Louisiana.  La.  Bui.  416,  22  p.,  illus.  April  1947. 

6/  TEDCAS  AGRICULTURAL  EXPERIIffiNT  STATION,  ARKANSAS  AGRICULTURAL  EXPERI- 
MENT  STATION,  AND  LOUISIANA  AGRICULTURAL  EXPERBffiNT  STATION.   Recent 
Research  on  Drying  and  Storage  of  Rough  Rice.  South.  Coop.  Ser.  Bui.  29, 
pp.  10-12.  January  1953# 
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flat  warehouse  storage  faoilities  in  those  areas  are  still  in  use*  Muoh  of 
the  expansion  in  rice  production  in  Arkansas  and  all  of  the  expansion  in 
production  in  Mississippi  came  after  the  introduction  of  combines  and  rice 
driers*  As  a  result,  practically  all  the  storage  facilities  in  these  areas 
are  of  the  more  recent  type;  namely,  driers  with  bulk  storage  only* 

Variations  in  ownership; 

About  half  of  the  rough  rice  storage  businesses  studied  were  operated 
as  incorporated  businesses  or  partnerships*  These  were  purely  private 
business  establishments  operated  with  the  expectation  of  earning  a  profit 
from  rice  drying,  rice  storage,  and  providing  of  other  services  to  the 
oommunity*  There  was  no  indication  that  these  private  enterprise  businesses 
specialized  in  any  one  type  of  rice  storage  operation  (table  4) • 

Table  4*-  Type  of  business  and  ownership,  63  rough  rice  storage  units. 

Southern  Rice  Area,  1951-52  storage  season 


Type  of  business  t 

Company 
or 
partnership 

Individual 

t 

i   Coop€ 

^rative 

I          Total, 
[     all  imits 

Num-  Per- 

Num- 

Per- 

: Num- 

Per- 

; Num- 

Per- 

ber  cent 

ber 

cent 

:  ber 

cent 

;  ber 

cent 

Bulk  and  flat       : 

storage  with  drier; 

15     44 

3 

19 

:   6 

46 

s   24 

38 

Bulk  storage  only   ; 

with  drier -: 

15     44 

5 

31 

;    7 

54 

t     27 

43 

Bulk  and/or  sack    ; 

storage  without    ; 

drier : 

4     12 

8 

50 

:   0 

0 

:   12 

19 

Total 2 

34    100 

16 

100 

•   13 

100 

i   63 

100 

Nearly  25  percent  of  the  total  businesses  studied  were  operated  by 
private  individuals*  Half  of  these  xmits  were  the  bulk  or  flat  storage  type 
without  drier  facilities*  About  20  percent  of  all  units  studied  were 
operated  as  farmer  cooperatives*   The  cooperative  units  were  all  operated  as 
both  drier  and  storage  businesses  and  were  about  equally  divided  as  to  bulk 
storage  only  and  those  with  both  bulk  and  flat  storage* 


The  most  significant  variation  in  ownership  within  the  different  States 
was  in  Arkansas  where  a  larger  proportion  yras  operated  as  fanner  cooperatives 
than  in  the  other  States* 
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storage  oapaoi ty  and  vo ligme  stored; 

For  the  63  \mits  studied,  the  total  storage  oapacit^^  per  unit  was  about 
96^000  himdredweight*  In  comparison^  they  stored  only  76^000  hundredweight 
per  storage  unit  during  the  1951-52  storage  season*   This  represents  an 
average  utilization  of  approximately  80  percent  (table  5)« 

The  cooperators  sunreyed  reported  that  available  storage  capacity  was 
not  fully  utilized  during  the  1951-53  storage  season  because  of  three  major 
factors s   (1)  The  unusual  rice  marketing  season  in  late  1951  which  caused 
much  of  the  rice  produced  to  move  directly  to  the  mills  from  the  driersi 
(2)  the  fact  that  part  of  the  reported  storage  capacity  included  garner  or 
conditioning  bins  which  could  be  utilised  as  storage  space  only  during  a 
part  of  the  seasoni  and  (3)  the  fact  that  individual  small  lots  were  stored 
in  separate  large  volume  bulk  bins*  Because  all  drying  must  be  completed 
before  the  gamer  or  conditioning  bins  are  a%''ailable  for  storage,  it  was 
impossible  for  drier- storage  units  to  utilize  complately  all  available  bulk 
storage  space,  even  with  unlimited  demand  for  storage*  Also,  since  the 
relative  price  of  rough  rice  is  determined  largely  by  the  variety,  grade, 
and  head-rice  yields  some  bulk  bin  capacity  was  unused  when  small  lots  of  a 
given  variety,  grade,  and  head-rice  count  owned  by  an  individual  producer 
did  not  utilise  the  full  capacity  of  a  bin©  Some  of  the  cooperative  storage 
units  in  Arkansas  solved  this  problsn  by  the  practice  of  commingling  the  • 
lots  in  storage,  thus  accounting  for  their  higher  indicated  utilization  of 
available  capacity©  But  this  practice  was  not  common  in  other  areas*  Pro- 
ducers not  connected  with  a  cooperative  rioe  mill,  and  not  receiving  a  blend 
price,  objected  to  commingling  in  bulk  storage  because  coimningling  by 
variety  and  grade  still  did  not  solve  the  problem  of  variations  in  head-rice 
yield  from  lot  to  lot*   Purfchennore,  the  danger  existed  that  they  would 
obtain  a  lower  price  for  their  product  than  could  be  obtained  if  each  lot 
were  stored  separate ly# 

Businesses  that  operated  both  bulk  and  flat  storage  in  connection  with 
rioe  driers  had  a  larger  capacity  and  a  larger  volisne  stored  per  unit  than 
the  other  types  of  businessese  These  units  had  ^i  average  capacity  1S4§000 
hundredweight  per  business  and   a  volume  stored  of  100^000  hundredweight  in 
the  1951-52  season e  Halts  with  bulk  storage  only  and  driers  averaged  about 
61  percent  of  their  level  of  capacity  and  about  69  percent  of  the  volume 
storedi  units  that  operated  with  flat  storage  and  without  driers  had  a 
capacity  and  volume  stored  of  40  and  42  percent,  respectively,  of  the  level 
of  those  operating  with  both  bulk  and  flat  warehouse  storage  and  driers* 

Among  the  different  States,  the  capacity  per  business  for  the  units 
with  driers  and  both,  types  of  storage  was  about  20  percent  higher  in  Texas 
than  in  Louisiana,  and  Texas  stored  in  this  type  of  unit  about  15  percent 
more  rice  per  unit*  For  those  operating  with  driers  and  bulk  storage  only, 
the  businesses  in  Arkansas  had  a  volume  averaging  60   percent  greater  than 
similar  units  in  Texas,  -wdiile  they  stored  more  than  twice  as  much  rice  in 
units  of  that  type  during  the  same  period*  Considering  that,  in  general, 
the  Louisiana  units  are  the  oldest,  the  Texas  units  second,  and  the  Arkansas 
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units  the  most  recently  constructed,  the  trend  appears  to  be  toward 
construction  of  larger  volume  units  of  each  type  than  was  true  10  to  20 
years  ago© 

In  Louisiana,  most  of  the  flat  storage  imits  were  without  driers*  These 
businesses  had  a  storage  capacity  and  volume  stored  averaging  only  about 
half  the  capacity  and  volume  of  the  units  operated  in  connection  with  driers 
in  Louisiana  and  in  other  States©  However,  the  flat  warehouse  storage  units 
made  just  as  full  utilization  of  available  storage  capacity  as  any  other 
type  of  storage  lanite  As  most  of  these  units  were  in  Louisiana  where  bulk 
storage  capacity  is  relatively  sraall,  full  utilization  of  such  capacity  is 
less  likely  to  occur  if  additional  bulk  facilities  became  available  in  this 
region. 

An  indication  of  the  season-to- season  effects  of  variations  in  pro- 
duction and  in  market  demand  on  the  quantity  of  rough  rice  stored  is  shown 
in  table  6«  Of  the  24  units  operating  driers  with  both  flat  and  b\ilk 
storage,  22  were  in  operation  the  previous  season  and  19  operated  in  the 
1949-50  season.  The  volume  stored  varied  from  about  77,000  hundredweight 
per  unit  in  the  1949-50  season  to  72,000  hundredweight  in  1950-51  and 
100,000  hundredweight  in  1951-52®  Similar  variations  were  indicated  for 
the  other  tj^es  of  storage  units*  In  general,  rice  moved  to  laills  more 
rapidly  in  the  1950-51  season  than  in  the  other  two  years,  resulting  in 
relatively  low  need  for  storage  capacity*  Despite  the  fact  that  the  1949-50 
season  produced  a  much  lower  total  rice  jdeld  than  the  more  recent  1951-52 
period,  the  rough  rice  stored  per  unit  was  about  the  same  for  most  types  of 
storage  facilities*  This  was  due  to  a  relatively  slow  movement  of  rough 
rice  to  the  mills  in  1949-50*  In  view  of  the  increased  total  production 
since  1949-50,  a  marketing  season  similar  to  or  slower  than  that  year  could 
cause  storage  difficulties  in  some  areas* 

Capital  valuations!  ^ 

Four  different  capital  figures  were  obtained  fron  each  cooperating 
business?  (1)  The  original  cost  when  constructed,  or  when  purchased,  plus 
the  cost  of  capital  improvements,  when  made  since  that  times  (2)  the 
depreciated  value  as  established  for  income-tax  purposes  at  the  end  of  the 
1951-52  storage  season;  (3)  the  estimated  market  value  at  the  end  of  the 
1951-52  storage  seasoni  and  (4)  the  estimated  replacement  cost* 

The  original  cost  and  the  depreciated  value  or  "book  value"  can  be 
considered  accurate  since  adequate  records  on  these  items  were  available 
from  all  cooperators*  The  replacement  cost  was  an  estimate  made  by  the 
manager  of  each  business,  but  can  be  considered  reasonably  accurate  since 
1951-52  construction  costs  for  buildings  and  the  purchase  price  of  equipment 
were  known  by  most  cooperatori:>»  The  estimation  of  market  value,  however, 
was  more  difficult  to  obtain  and  cannot  be  considered  as  accurate  as  the 
other  estimations* 
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Table  6»-  Trends  in  storage  operations  of  rough  rioe  storage  units  in  the 
Southern  Rice  Area,  1949-50  to  1951-52  storage  seasons 


Storage 

season 

1951 

-52 

I          1950 

-51                  3 

1949-50 

Type  of  unit                j 

.Storage* 
,  units   ] 

Volume 

stored 

per  imit 

'storage* 
'.  units   " 

Volume   : 

stored  j 

per  unit: 

i 

Storage, 

,  units   ] 

Volume 

stored 

•per  unit 

iUvsnber   s 

100 
pounds 

50,073 
49,834 

{Number   : 

100 
pounds    ' 

32,748 
39,261    J 

{Number    j 

{     100 
I  pounds 

Bulk  and  flat   storage 
with  drier: 

Bvlk  storage  -  -  -  - 
Flat  storage  -  -  -  -    j 

I     24       1 
(      24        s 

t     22        t 
t     22        } 

I 

t     19        < 
I     19 

I  30,543 
t  46,630 

Total  

r     1 

99,907 

1      i 

71,999   i 

5       

r   77,173 

Bulk  storage  only  with 

I     27        i 

I     12        i 
I     12        1 

68,599 

6,008 
36,149 

t     25        t 

:     10        t 
t     10        t 

59,496   < 

s 

486   1 

31,914  i 

5 

t      18 

! 

(       8       1 
I       8 

t  65,322 
{   43,740 

Bulk  and/or  flat  storage   * 

without  drier t                    \ 

Bulk  storage  -  -  -  -    j 

Flat  storage  -  -    < 

Total . 

\     J 

42,157 

t      X 

32,400 

t     < 

I   43,740 

Total  units  and  average 
weight  per  unit  -  -  -  -j 

!      63        ] 

76,292 

i     57        : 

69,567   i 

5 

t     45        J 

I   66,490 

Theoretically,  market  value  is  nothing  more  than  a  capitalization  of 
expected  returns,  but  it  was  found  that  the  cooperating  rioe  storage  opera- 
tors considered  the  market  value  of  their  facilities  as  the  price  which  a 
purchaser  would  pay  in  a  non-distress  sale*  Thus,  the  market  value  was 
reported  on  the  basis  of  certain  considerations  which  a  prospective  buyer 
might  have  in  mind,  such  as:   (1)  Expected  returns^  (2)  alternative  uses  of 
his  capital;  (3)  if  a  producer,  the  possibility  of  obtaining  rice  drying  and 
storage  facilities;  (4)  if  a  miller,  the  possibility  of  storing  additional 
supplies  for  the  purpose  of  increasing  mill  volume i  (5)  the  ocanpleinentaj^'' 
effects  of  the  facilities  on  other  business  enterprises,  such  as  feed, 
fertilizer,  and  equipment  sales;  and  (6)  the  intangible  value  of  owning  and 
operating  a  rice  storage  unit. 
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It  is  to  be  noted  that  there  is  also  a  marked  tendency  to  estimate  the 
market  Talue  on  the  basis  of  the  more  recent,  or  current  returns^  or  in  the 
light  of  current  replacement  costs •  Thus^  to  the  extent  that  current  returns, 
or  returns  in  the  iamediate  past^  and   estimated  replacement  costs  are  not 
represantati^re  of  long-time  conditions  in  the  industry'-,  market  values  so 
derived  are  inaccurate*  Because  of  these  factors^  the  market  value  estima« 
tions  were  considered  relative  rather  than  absolute  expressions* 

The  average  valuations  per  unit  by  each  of  the  four  capital  evaluation 
bases  used  in  this  study  for  the  five  different  types  of  businesses  covered 

in  the  sample  are  presented  in  table  7® 

Table  7©-  Total  capital  valiiations  of  63  rough  rice  storage  units ^  Southern 

Rice  Area J  1951-52  storage  season 


Wlue  per  unit  for  buildings  and  equipment 


Type  of  unit 


Bulk  and  flat  storage 

with  drier  «  »  »  -  » 
Bulk  storage  only  with 

drier  ^«=>eBJs.(s»«»«sa 
Flat  storage  only 

-without  drier  -  -  -  « 
Bulk  storage  only 

■without  drier  »  »  »  - 
Bulk  and  flat  storage 

without  drier  -  -  «  - 

Average^  all  units 


Original 


cos-c 


Dollars 

216^234 

209^748 

45^375 

63^000 

105^580 


I Depreciated  i 

value 

1952 


I  191^2CMD 


s  Doliars 

t 

6 

a 

s  161^180 

I  168^706 

s 
e 

I   22,842 

I   59^850 

t 

I   __95^gQ2_2 

t      148^811 


Marl^t 
value 

_1962 
DoHarF 


t  233^062 

e 
e 

I   212^049 

I 

I   55^000 

I 

s 

s  114,000 


s  Replacement 

I    cost 
I    1952 


I  Dollars 

a 

I 

s  266^902 

s  256^251 

s   81^250 
I 

I   73^750 
® 

I  118,000 


I  200^261   s  230^201 


For  all  units  studied^  the  original  cost  averaged  |191,200|  the  depre- 
ciated value  in  1952  was  $148,811 i  the  market  value  in  1952  was  $200,261, 
and  the  estimated  replacement  c©^  averaged  |230,201  per  miit®  Valuations 
varied  greatly  according  to  the  -type  of  business.  In  general,  the  facilities 
operated  in  connection  with  driers,  whether  both  bulk  and  flat  storage  or 
bulk  storage  alone,  had  about  the  same  values  per  unit,  varying  from  about 
$160,000  as  the  depreciated  value  to  |266,000  per  business  as  the  replacement 
cost*  Units  operating  as  flat  storage  only,  without  driers,  had  depreciated 
values  less  than  half  the  original  cost^  indicating  the  relative  age  of 
these  facilities©  T]&iits  operating  without  drier  facilities  had  capital 
valuations  that  were  only  a  fouarbh  to  a  third  as  large  as  those  with  both 
storage  gaid  drying  services. 


15  - 


Only  about  half  the  businesses  studied  had  sufficiently  detailed 
records  to  permit  an  accurate  division  between  the  capital  values  of  land, 
buildings,  and  equipment  used  for  storage  and  the  capital  values  used  for 
drying  and  other  business  services.   Based  on  the  data  available,  and 
appljdng  the  ratio  of  "capital  values  for  storage  to  total  capital"  to  all 
units,  an  estimate  of  the  average  capital  valuations  for  storage  purposes 
only  is  shov/n  in  table  8«  For  the  imits  operating  driers  along  with  storage 
facilities,  about  a  third  of  the  tote.l  capital  was  considered  investment  in 
the  drier  and  drier  equipment  and  two-thirds  in  storage  facilities. 

Table  8«-  Capital  valuations  for  storage  facilities  only,  63  rough  rice 
storage  units.  Southern  Rice  Area,  1951-52  storage  season 


t                                     Value  per  unit  of 

:     buildings  and  equipment  used  for  storage 

Type  of  unit      i           : Depreciated  i       Market   jReplacement 
:   Original   .    ^^^^          ^        ^^^^^          ,    ^^^^ 

,    cost    ^    3_Q52    .    3^952    ,    ;^952 

?   Dollars   :   Dollars    ?   Dollars   j   Dollars 

Bulk  and  flat  storage    j           :           :           : 

with  drier  -  - s   136,027   s  101,866    %     147,295    t     162,362 

Bulk  storage  only  with  t                           t                           t                           t 

drier %      157,940    t   127,036    j   159,673    t     192,942 

Flat  storage  only       :           j           s            i 

without  drier  -  -  -  -  t  45,375  s  22,842  t  55,000  i  81,250 
Bulk  storage  only       :           j           ?           : 

without  drier  j   63,000    :   59,850   i   63,000    s   73,750 

Bulk  and  flat  storage   t                           i                           i                           i 

without  drier  :   105,580   i   95,022   t     114,000    j   118,000 

Average,  all  units      j   131,732    %        98,852    %     131,641    :   160,946 

Although  these  data  provide  some  indication  of  capital  values  for 
storage,  they  should  be  considered  only  approximations  because  of  the 
difficulty,  even  with  the  most  accurate  accounting  system,  of  identifying 
and  separating  storage  facilities  from  drying   and  other  facilities.   This  is 
due  to  the  fact  that  many  facilities  are  used  interch^angeably  for  both  pur- 
poses.  This  includes  the  bulk  gamer  bins,  the  conveyers,  loading  and 
weighing  equipment,  and  similar  items. 


Capital  values  of  storage  facilities  per  unit  of  storage  capacity  are 
presented  in  table  9.  The  averages  for  the  63  units  studied  were?   $1.03 
per  hxmdredweight  storage  capacity  for  the  depreciated  value  in  1952 i  $1.37 
per  hundredweight  for  the  1952  miarket  value;  and  $1.67  per  hundredweight  for 
the  1952  replacement  cost. 
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Capital  values  per  unit  of  storage  varied  according  to  the  type  of 
business*   The  flat  warehouse  storage  units  without  driers  had  values  per 
storage  capacity  of  only  about  half  the  other  types.   The  most  significant 
capital  valuation,  the  market  value  in  1952,  varied  from  $C«96  per  hundred- 
weight for  flat  storage  imits  without  driers  to  fl.lO  per  hundredweight  for 
bulk  and  flat  storage  xmits  with  driers;  |1»52  for  bulk  storage  units  without 
driers;  $1»96  for  bulk  storage  units  vdth  driers:  and  $2«23  for  bulk  and 
flat  storage  units  without  drier s« 

Table  9.-  Capital  valuations  for  storage  facilities  per  unit  of  storage 
capacity,  63  rough  rice  storage  units.  Southern  Rice  Area, 
1951-52  storage  season 


Type  of  unit 


Storage 

capacity  [original 

per  unit  \     cost 


Capital  values  per  Cwt.  storage  capacity 


Depreciated:  Market 
value   :  value 
1S52    :   1952 


Replacement 
cost 
1952 


Cwt» 


Average,   all  \mits 


96,163 


:   Dollars 
i 


Bulk  and  flat  storage    t  : 

with  drier  :  134,102      t 

Bulk  storage  only  witli:  : 

drier :  81,356      : 

Flat  storage  only     :  : 

without  drier  -  -  -  •  57,510   : 

Bulk  storage  only     :  : 

without  drier  -  -  -  §  41,310  : 

Bulk  and  flat  storage  ;  : 

without  drier  -  -  -  :  51,030  t 


1.01 

1*94 

•  79 

1.52 

1.37 


Dollars  :  Dollars 

8 


0.76 
1.56 
.40 
1.45 
1.J6 
1.03 


1.10 

1.96 
.96 
1.52 
2.23^ 
1.37 


Dollars 

1.21 
2.37 
1.41 
1.78 
2.31 


1.67 


These  facts  indicate  that  per  unit  of  storage  capacity,  the  old- type 
flat  warehouse  facility  is  still  the  most  economic  unit  from  the  standpoint 
of  capital  investment.  However,  as  indicated  in  the  section  on  costs  and 
returns,  this  reduced  cost  is  largely  offset  by  higher  operating  costs, 
especially  for  labor,  of  the  flat  warehouses.  The  investment  figures  also 
show  that,  per  unit  of  capacity,  storage  facilities  established  in  connection 
with  driers  are  more  efficient  from  the  standpoint  of  capital  costs  theji 
similar  facilities  established  without  a  drier.  This  is  due  to  the  possi- 
bility of  multiple  use  of  many  facilities  when  operated  in  connection  with  a 
drier.  Since  the  drier  and  bulk  facilities  are  usually  housed  in  the  same 
building,  and  the  conditioning  or  gamer  bins  are  also  used  for  storage 
bins,  the  investment  cost  for  storage  bins  is  reduced.  Also,  since  the 
conveyers  and  the  conveyer  system  are  used  to  move  rice  to  and  from  the 
drier,  as  well  as  to  and  from  the  storage  units,  this  multiple  use  reduces 
the  per  unit  investment  cost  of  storage  equipment. 
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An  attempt  was  made  to  analyze  the  records  collected  according  to  the 
type  of  storage  buildings*  Flat  storage  warehouses  were  oammonly  built  of 
corrugated  metal  or  of  wood.   Bulk  storage  facilities  were  usually  con- 
structed of  corrugated  metal  or  of  concrete  •   Because  so  many  of  the 
businesses  studied  had  several  kinds  of  buildings  without  accurate  records 
of  costs  and  depreciation  for  each  type,  and  because  the  larger  bulk  storage 
units  tended  to  be  of  concrete  construction,  v^ile  most  of  the  smaller  ones 
were  of  corrugated  metal,  no  significant  results  were  obtained  from  this 
analysis •   For  bulk  storage,  corrugated  metal  buildings  appeared  to  have 
capital  costs  from  10  to  20  percent  higher  per  unit  of  storage  than  concrete 
buildings*  However,  because  small  concrete  units  could  not  be  economically 
constructed,  two-thirds  of  all  bulk  storage  facilities  studied  were  built  of 
corrugated  metal  rather  than  concrete*  For  flat  warehouse  storage,  about 
60  percent  of  all  such  facilities  were  built  of  corrugated  metal  and  40 
percent  of  wood*  Tho  flat  warehouses  built  of  wood  had  investment  costs  per 
unit  of  capacity  from  20  to  50  percent  higher  than  similar  facilities  con- 
structed of  corrugated  metal*  However,  some  of  the  cooperators  said  that 
more  adequate,  safer  storage  was  possible  in  wooden  warehouses  than  in  metal 
units  because  of  the  greater  heat  conductivity  of  metal* 

Although  commonly  the  concrete  bulk  storage  facilities  were  initially 
more  expensive  per  unit  of  capacity,  the  indicated  depreciation  rates 
revealed  an  expected  life  of  about  50  years  as  compared  with  20  to  30  years 
for  metal  bulk  facilities*   Similarly,  flat  wooden  warehouses  were  more 
expensive  to  construct  but  were  estimated  to  last  froa  30  to  40  years,  while 
the  flat  metal  warehouses  were  expected  to  be  completely  depreciated  in  20 
to  30  years.   These  differences  in  depreciation  appear  to  offset  to  a  large 
extent  the  variations  in  investment  per  unit  of  capacity*  Assuming  the 
availability  of  sufficient  capital,  it  appears  from  these  facts  that  the 
decision  as  to  the  kind  of  storage  building  depends  largely  on  the  type  that 
is  best  adapted  to  the  volume  expected  and  that  will  do  the  best  job  of 
efficient  storage  under  prevailing  local  conditions* 

Costs  and  Returns  from  the  Operation 
of  Commercial  Rice  Storage^lSiits 

Most  of  the  commercial  rice  storage  units  sujrveyed  in  the  Southern  Rice 
Area  for  the  1951-52  storage  season  were  multiple-purpose  enterprises*   For 
iinits  operating  rice  driers  in  connection  with  storage  operations,  which 
included  about  80  percent  of  the  total  sample,  rice  drying  accounted  for 
most  of  the  expenses  and  income*   The  majority  of  these  units  also  operated 
farm  supply  businesses,  which  included  selling  feed,  seed,  and  equipment* 
In  addition,  many  units  supplied  other  services  to  producers  such  as  seed 
rice  cleaning,  seed  treatment,  and  the  like*  ^ 

Expenses  I 

For  all  units  studied,  total  expenses  averaged  |67,100  per  business 
(table  10)*  This  included  $18,782  for  direct  labor  and  management,  |29,063 
for  operating  costs  during  the  season,  and  $19,255  for  all  overhead  charges* 
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Direct  labor  charges  accounted  for  more  than  80  percent  of  all  labor 
and  management  costs.   Of  the  operating  costs,  supplies  bought  for  resale 
amounting  to  $18,190  per  unit  made  up  the  major  item*  This  item  was  more 
than  offset  by  the  income  received  from  sales  of  $21,268,  which  resulted  in 
a  gross  margin  of  $3,078  per  business  for  this  phase  of  the  operations*   Of 
total  overhead  charges,  depreciation  accounted  for  almost  half. 

Costs  varied  widely  for  the  different  types  of  business.  Units  operating 
both  bulk  and  flat  warehouse  storage  in  addition  to  drying  operations  had 
total  costs  about  twice  the  level  of  the  other  types  of  businesses.   This 
was  due  primarily  to  a  larger  volume  of  storage  and  drying,  a  relatively 
large  farm  supply  operation,  and  higher  overhead  costs  because  of  the  size 
of  the  business.  On  the  average,  units  operat5.ng  bulk  storage  only  with 
driers,  those  operating  as  sack  storage  only  without  driers,  and  those 
operating  as  both  bulk  and  sack  storage  vrithout  driers  had  approximately  the 
same  total  costs  per  unit.  However,  a  much  larger  part  of  total  costs  for 
the  bulk  storage  units  with  driers  was  made  up  of  labor  expenses  and  depre- 
ciation; a  smaller  proportion  of  the  total  included  supplies  for  resale.   In 
contrast  to  the  other  types  of  business,  units  operating  as  bulk  storage 
only  with  driers  specialized  almost  completely  in  the  drying  and  storage  of 
rice.  A  similar  picture  was  indicated  by  the  expenses  of  the  units  operating 
as  bulk  storage  only  without  driers.  These  businesses  were  relatively  anall 
and  were  operated  solely  for  rough  rice  storage. 

The  tendency  for  the  units  having  bulk  storage  only  to  specialize  in 
rice  storage  and  drying  to  the  exclusion  of  other  enterprises  is  due  to  the 
nature  of  the  facilities  and  the  origin  of  these  businesses.   Bulk  storage 
facilities  are  not  well  adapted  for  storing  and  handling  fana  supplies, 
cleaning  rice  seed,  and  the  like.  Also,  most  of  the  bulk  storage  businesses 
are  of  recent  origin  while  those  with  both  bulk  and  flat  warehouses  are  older 
and  were  originally  established  for  multiple- purpose  use. 

Cost  of  depreciation  was  a  major  item  for  all  units,  as  indicated  in 
table  11.  For  all  units,  the  estimated  average  expected  life  of  the  total 
investment  in  buildings  and  equipment  was  20.4  years,  the  age  at  the  end  of 
the  1951-52  season  was  4.5  years,  and  the  average  annual  depreciation  was 
$9,383  per  \mit. 

The  combined  average  length  of  expected  life  for  buildings  and  equip- 
ment of  20 •4  years  represents  driers  and  drier  equipment,  accounting  for 
about  a  third  of  the  investment,  vdth  an  average  life  of  about  10  yearsi 
other  equipment,  accounting  for  about  10  percent  of  the  total,  with  an 
average  life  of  5  to  10  years;  and  buildings,  accounting  for  more  than  half 
of  the  total,  having  an  estimated  average  life  varying  from  25  to  50  years* 
The  average  age  at  the  end  of  the  1951-52  season  represents  the  length  of 
time  the  property  has  been  in  the  hands  of  the  present  owners,  a&  deprecia- 
tion is  computed  on  the  purchase  price  or  construction  cost.   In  some  oases, 
where  the  property  had  changed  hands  after  a  number  of  years,  the  actual  age 
was  much  greater  than  the  age  indicated  at  the  end  of  the  1951-52  season  by 
the  depreciation  determinations  for  income-tax  purposes* 
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Table  11.-  Depreoiation  costs  for  63  rough  rioe  storage  units.  Southern  Rioe 

Area,  1951-52  storage  season 


:     Depreciation  for  buildings  and  equipnent 

t     Average   :   Age  at   i           s 
Type  of  business    :  length  of  :   end  of   ,   ^^^^^    .Depreciation 

t     expected  j  1951-52   , depreciation.   1951-52 
,    life    :   season   :  *^  ^^*®   :   reason 

t       Years    i   Years    t  Dollars   j  Dollars 

Bulk  and  flat  storage   s           :           t           : 

with  drier j    15.0    t     3.8    t       54,054   i   14,338 

Bulk  storage  only       :           :           :           : 

with  drier -i    20*4    j     4.0    j   41,042   i   10,261 

Saok  storage  only       !           :           :           : 

without  drier t    31.2    t         15.5    i   22,533   i    1,454 

Bxilk  storage  only       :           s           :           t 

without  drier t    20.0    :     1.0    i    3,150   t    3,150 

Bulk  and  saok  storage   :           :           :           t 

without  drier j    30.0    j     3.0    :   10,558   :    3,519 

Average,  all  units      j    20.4    t     4.5    j   42,389   i    9,383 

The  average  age  of  the  facilities  at  the  end  of  the  1951-52  season, 
however,  does  provide  an  indication  of  the  relative  differences  in  the  time 
of  establishment.  Units  operating  as  flat  storage  only,  without  driers,  had 
an  average  age  of  15  years,  while  most  of  the  other  types  of  business  averaged 
3  to  4  years. 

Gross  and  net  incomes 


For  all  \mits  studied,  total  gross  income  amounted  to  |79,613  per 
business.  Of  this  income,  about  52  percent  was  from  drying  charges,  27 
percent  from  merchandise  sales,  13  percent  frcan  rioe  storage,  and  about 
8  percent  fram  other  sources  such  as  seed  cleaning,  seed  treatment,  ajid  the 
like.  Net  income  after  deducting  all  costs  amounted  to  $12,513  per  unit. 

The  gross  income  of  the  units  operating  bulk  and  flat  storage  as  well 
as  driers  was  about  double  that  of  most  of  the  other  business  groups.  The 
net  income  of  the  different  business  types  varied  from  |17,250  per  unit  for 
the  bulk  and  flat  storage  units  with  driers  to  $10,671  for  the  bulk  storage 
units  with  driers,  $6,008  for  the  bulk  and  flat  storage  units  without  driers, 
and  $2,845  for  the  flat  storage  units  without  driers,  but  a  loss  of  $2,835 
was  reported  by  the  bulk  storage  units  without  driers. 
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These  variations  in  net  income  indicate  the  importance  of  the  multiple- 
unit  operations  of  most  rice  storage  and  drying  businesses.  Net  income 
varied  directly  with  the  number  and  volume  of  other  services  supplied  by 
rough  rice  storage  units*   Businesses  having  both  bulk  and  flat  storage, 
drying,  facilities,  supplies  for  sale,  end  offering  other  needed  services  to 
farmers  had  the  highest  net  income.  As  the  number  and  volume  of  the  different 
services  decreased,  the  average  net  income  decreased.   Businesses  operating 
only  bulk  storage,  Tvithout  additional  services,  did  not  have  total  inoome 
sufficient  to  pay  all  costs. 

Returns  to  capital t 

The  net  income  returns  per  \mit  as  expressed  in  table  11  indicate  the 
actual  net  income  according  to  usual  accounting  procedures,  including  the 
actual  interest  costs  paid  by  the  different  businesses  for  the  use  of 
borrowed  funds  invested  in  the  business.  Because  two  firms  seldom  have  the 
same  relative  investment  in  borrowed  funds  and  are  not  likely  to  have  the 
same  interest  costs,  comparisons  of  actual  interest  costs  between  different 
units  or  different  groups  of  imits  may  be  unreliable*  For  such  comparisons, 
a  more  accurate  picttire  of  true  returns  in  relation  to  the  total  capital 
invested  is  possible  if  the  actual  interest  costs  are  ignored  and  computed 
interest  costs  are  established  based  on  the  total  capital  invested  in  the 
business  and  the  prevailing  interest  rate  for  borrowed  funds.   This  approach 
places  all  firms  on  the  same  basis  in  regard  to  capital  charges • 

Such  a  comparison  is  presented  in  table  12*   In  this  detennination, 
three  different  capital  values  were  used:   (1)  The  depreciated  value  for 
income-tax  purposes  at  the  end  of  the  1961-52  season;  (2)  the  market  value 
of  total  assets  at  the  end  of  the  season;  and  (3)  the  replacement  value. 
In  terms  of  the  most  realistic  measure  of  net  income  for  the  owners  of 
capital  now  invested  in  these  businesses,  the  return  after  deducting  a 
reasonable  interest  charge  on  the  depreciated  capital  value  is  probably  most 
reasonable  since  it  provides  them  with  a  result  they  oan  compare  with  other 
alternative  uses  of  their  cepital.  In  terms  of  actual  net  income  to  be 
expected  if  ownership  were  transferred  at  the  current  market  values,  the  net 
income  after  deducting  interest  on  the  market  value  of  the  investment  in  the 
business  is  most  accurate.  In  terms  of  the  probable  costs  to  the  industry 
if  additional  facilities  are  needed,  the  net  income  after  deducting  interest 
on  the  replacement  value  of  the  investment  is  the  most  reasonable  basis  of 
measurement. 

An  arbitrary  rate  of  6  percent  was  used  as  the  going  rate  of  interest 
in  the  region  for  reasonably  stable  long-time  investments.   This  rate  may 
not  be  correct  for  all  individuals  and  it  oan  be  changed,  if  desired,  in 
making  specific  evaluations  or  comparisons.  The  relative  differences, 
however,  will  remain  approximately  the  same  regao'dless  of  the  interest  rate 
used  so  long  as  it  is  applied  to  the  total  investment  in  the  business. 

On  these  bases,  the  net  incccae  per  business  studied  varied  from  $12,513 
when  actual  interest  costs  only  were  considered,  to  |7,157  when  interest 
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charges  of  5  percent  of  the  depreciated  capital  value  were  assessed;  |4,584 
when  similar  interest  costs  were  based  on  the  market   value  of  capital 
invested  in  the  business,  and  only  |3,087  with  interest  charges  based  on  the 
replacement  value#  In  general,  T«dien  the  standard  interest  charges  were 
applied,  the  firms  in  each  operational  group  had  rapid  declines  in  computed 
net  income  below  the  actual  net  income  received* 

If  all  interest  charges  are  eliminated,  including  the  actual  interest 
paid,  and  the  net  operating  income  before  interest  is  determined,  a  measure 
of  return  reflecting  the  actual  earnings  on  invested  capital  may  be  obtained* 
This  determination  is  presented  in  table  12*  The  average  net  operating  inccm© 
of  all  units  studied  in  percentage  of  total  assets  when  based  on  depreciated 
value  of  assets  was  9*8  percent;  when  based  on  the  market  vsQue  of  total 
assets,  7.3  percent;  and  only  6*3  percent  yrhen   calculated  on  the  basis  of 
the  replacement  value  of  inves-tanents  in  the  business*  Firms  operating  flat 
storage  units  only  without  driers  had  the  greatest  variation  in  returns  when 
the  different  investment  values  were  considered*   Ihese  businesses  averaged 
14*1  percent  net  income  on  the  depreciated  capital  inves-bnent,  but  only  5*9 
on  the  market  value  of  assets  and  4*0  on  the  replacement  cost  basis*  This 
variation  was  due  to  the  fact  that  the  depreciated  value  of  assets  for  the 
older  units  was  so  much  less  than  the  current  market  value  and  replacement 
value  of  the  buildings  and  equipment  used  in  the  business* 

This  analysis  indicates  several  significant  points  regarding  the 
operation  of  multiple-purpose  rice  storage  units  in  the  Southern  Rice  Area® 
Eased  on  the  actual  depreciated  investments  in  the  businesses,  returns  in 
the  1951-52  season  approximating  10  percent  on  the  investment  were  reasonably 
good*  Returns  based  on  the  market  value  of  assets  and  on  the  replacement 
value,  however,  were  not  high*  Figures  for  several  years  are  needed  before 
costs  and  returns  for  use  in  establishing  long-time  trends  can  be  determined* 
But  if  the  1951-52  results  are  representative  of  conditions  over  a  period  of 
time,  investments  in  storage  facilities  for  rough  rice  should  be  made  with 
caution  because  the  ret\ims  on  1952  replacement  and  market  vgdues  were  not 
sufficiently  high  to  offset  many  voifavorable  years* 

The  returns  were  high  enough,  however,  to  justify  multiple-purpose 
storage  units  for  rough  rice  when  a  sufficient  volume  was  available  to 
justify  it  and  when  the  businesses  could  operate  supplementary  enterprises 
to  reduce  costs  and  utilize  all  facilities* 

The  facts  also  indicate  that  in  the  event  expanded  storage  facilities 
are  needed,  such  facilities  may  be  slow  to  become  established*  Many 
businessmen  will  be  reluctant  to  make  extensive  investments  with  an  expected 
return  of  only  about  6  percent  before  interest  and  State  and  Federal  income 
taxes,  when  interest  costs  may  amount  to  almost  as  much  as  the  expected 
return*   This  illustrates  the  need  for  adequate  long-time  financing  adapted 
to  the  requirements  of  the  industry,  if  additional  facilities  are  to  be 
established*  The  problem  of  expanding  facilities  beyond  current  levels  in 
view  of  the  costs  of  building  new  facilities  at  the  indicated  levels  is 
further  oomplioated  by  the  ever-present  threat  of  acreage  allotments  and 
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marketing  quotas  for  rice*   These  could  reduce  the  Tolume  produced  to  the 
point  that  even  the  existing  facilities  would  have  serious  difficulties 
because  of  a  smaller  volume  available  for  storing,  drying,  and  handling  in 
other  ways* 

Costs  and  returns  from  storage  operations! 

Because  the  typical  rough  rice  storage  business  in  the  Southern  Rice 
Area  was  a  multiple-pux^ose  firm,  accurate  data  on  actual  costs  and  returns 
from  the  storage  operation,  distinct  from  the  remainder  of  the  business 
operations,  was  not  obtained.  Although  storage  costs  alone  could  be  deter- 
mined by  a  detailed  cost  accounting  approach,  such  an  analysis  was  beyond 
the  scope  of  this  study.  Even  if  such  data  were  available,  it  would  probably 
be  of  doubtful  value  because  storage  income  made  up  only  13  percent  of  the 
gross  income  of  the  units  sxirveyed* 

However,  a  rough  approximation  of  storage  costs  in  relation  to  storage 
income  has  been  made.  The  businesses  surveyed  did  not  keep  sufficient 
records  to  break  down  operating  costs  other  than  labor  and  overhead  costs 
according  to  the  different  business  endeavors,  but  the  operators  provided  a 
rough  estimate  of  the  proportion  of  direct  labor  costs  which  they  thought 
should  be  charged  to  storage.  If  it  is  assumed  that  the  ratio  of  all 
storage  costs  to  all  expenses  is  the  same  as  the  ratio  existing  between  all 
labor  costs  for  storage  and  total  labor  costs,  an  estimate  of  actual  storage 
costs  in  relation  to  storage  income  can  be  determined.  For  all  tmits 
studied,  an  average  of  20  percent  of  the  labor  costs  was  allocated  to 
storage  operations* 

Using  the  proportion  of  labor  costs  for  storage  to  total  labor  costs 
for  each  group  of  businesses,  and  applying  this  ratio  to  the  total  expenses, 
an  estimate  of  storage  costs  as  compared  with  storage  returns  is  shown  in 
table  13.  Gti  this  basis,  the  average  net  income  from  storage  operations  for 
all  firms  studied  was  $822  per  unit.  The  units  operating  driers  made  a  net 
income  of  less  than  |1,000  per  business,  while  those  depending  more  on 
storage  than  on  other  enterprises  had  higher  returns  from  the  storage 
operation. 

It  appears  from  this  analysis  that  the  larger  multiple-purpose  tmits 
depending  upon  storage  income  for  only  a  small  part  of  the  total  earnings 
maintained  the  storage  enterprise  primarily  on  a  cost-covering  or  service 
basis  in  order  to  obtain  the  inccmie  from  the  more  profitable  drying,  seed 
cleaning,  and  other  similar  enterprises.  The  businesses  without  driers 
which  depended  on  storage  income  for  a  larger  part  of  gross  receipts 
apparently  operated  the  storage  enterprise  as  the  major  profit-producing 
effort. 

This  observation  is  illustrated  more  clearly  by  a  comparison  of  per 
unit  costs  and  returns  from  the  storage  operation.  The  24  firms  operating 
both  bulk  and  flat  storage  warehouses  in  addition  to  driers  and  other 
supplementary  enterprises  had  computed  storage  costs  of  13 #7  cents  per 
hundredweight  of  rough  rice  stored  compared  with  storage  income  of  14.4  cencs. 
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resulting  in  a  net  income  from  storage  of  about  three-fourths  of  1  cent  per 
hundredweight  stored.  The  27  units  operating  bulk- storage  facilities  only, 
together  with  driers  and  other  enterprises,  had  storage  costs  of  10 #9  cents 
per  himdredweight  stored  and  storage  income  of  12.0  cents,  or  a  net  income 
from  storage  of  about  1  cent  per  hundredweight  stored*  The  8  units  having 
flat  storage  only  without  a  drier  enterprise  had  storage  costs  of  12.1  cents 
per  hundredweight  as  compared  with  storage  income  of  15  cents,  resulting  in 
a  net  inoome  from  storage  of  about  3  cents  per  hundredvfeight* 

Table  13«-  Costs  and  returns  from  storage  operations,  63  rough  rice  storage 
units.  Southern  Rice  Area,  1951-52  storage  season 


1                 Amount  per  unit 

:   Bulk  :   Bulk  3   Bulk   s   Bulk  %      Bulk  : 
Items  of       :and  flat: and  flat: and  flat: and  flat: and  flat: Average, 
cost  and  return    : storage  : storage  : storage  : storage  : storage  t     all 

:  with  1  with  :   with  :  with  :  with  :  units 
t  drier  j  drier  :  drier   :  drier  :  drier   ; 

tDollars  iDollars  :Dollars  :r)ollars  :Dollars  :Dollars 

Total  costs 1         J        1        J        :        :        t 

Labor  &  management   t  27,132  ,  15,542  t     9,849  :    776  t   14,180  t   18,782 
Operating  oosts  -  -  :  16,692  j  9,690  j  2,363  t          295  j   2,800  j  10,873 
Overhead  costs  s  28,647  :  19,127  t     4,046  2   7,840  1  11,063  :  19,255 

Total  :  72,371  :  44,359  j  16,258  j   8,910  %   28,043  2  48,910 

Inc3C3Bii©2              :  ■      :        i                   t                   i                   ,   .  .  . 
Rough  rice  storage   2  14,440  2   8,245  2   6,680  2   6,075  :  14,399  :  10,513 

Rico  drying 2  57,972  2  45,742  .    t         :    s  41,638 

Gross  margin  on     2        »        :        :        :        : 

merchandise  sales  :   5,895  j    318  2   4,611  2    1   3,540  2   3,078 

Other  income 2  11,354  1    725  2   7,312  2    2  16,112  s  6,139 

Total 2  89,612  2  55,030  :  19,105  :   6,075  :  34,051  2  61,423 

Net  income  from       2 5 T r 1 2 

all  operations  :  17,250  2  10,671  2   2,845  2  -2,853  2   6,008  2  12,513 

Percentage  total  costs:        1:222 

charged  to  storage   2   18.9  2   16.9  2   33.2  2   100.0  2   33.0  2   19.8 

Storage  costs  -dollar82  13,678  2   7,497  2   5,397  2   8,910  2  9,254  2   9,696 
Storage  inoome        :        2        2        2        2        : 

dollar82  14,440  2   8,245  2   6,630  2   6,075  2  14,399  2  10,518 
Net  inoome  from       2:2:22 
storage  operations   2222:1 

dollar82    762  2    748  2  1,283  2  -2,853  2   5,145  2    822 
$        f        ?        ?        •        • 
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The  major  reason  for  th©  lower  costs  per  irnit  for  the  flat  storage 
units  without  driers  was  the  relatively  low  overhead  cost  because  most  of 
these  units  were  10  to  30  years  old  and  had  been  built  when  construction 
costs  were  low©  If  reasonable  interest  and  depreciation  ohargee^  based  on 
the  market  value  or  replacesnent  value  of  asset s^  are  added  to  their  costs^ 
the  cost  par  unit  stored  becomes  appro3cimately  the  same  as  for  the  other 
more  recently  constructed  storage  businesses© 

Variations  in  costs  by  differences  in  storage  capacitys 

A  detailed  analysis  of  differences  in  costs  and  returns  from  the  rough 
rio©  storage  operation  according  to  sige  of  business  was  not  possible 
because t   (1)  The  sample  was  too  small  and  varied  to  provide  significant 
resultsi  (2)  the  storage  operation  represented  only  13  percent  of  the 
average  gross  income  per  fina^  and  the  volume  of  rice  dried^  cleaned^ 
sacked,  and  treated^  as  well  as  th©  volisae  of  merchandise  sold^  was  more 
important  in  affecting  costs  and  returns  than  the  volume  of  rough  rice 
stored!  and  (3)  the  firms  studied  varied  so  widely  as  to  types  of  operations 
and  functions « 

An  attanpt  was  made  to  obtain  an  indication  of  the  affects  of  volume  of 
rioe  stored  on  costs  and  returns  for  both  the  entire  business  and  the  storage 
fimotion^  for  the  two  groups  of  units  where  the  sample  was  sufficiently 
large  to  obtain  some  statistical  reliability®  These  were  the  units  operating 
bulk  and  flat  storage  with  driers  and  other  operations ^  of  which  there  were 
22  records  with  sufficient  detail  for  a  volume  analysis,  and  th©  \mita 
operating  only  bulk  storage  with  driers  and  other  operations,  of  which  there 
ware  25  records  with  sufficient  detail  for  a  volume  analysis®  But  tliis 
analysis  should  be  considered  only  an  approximation,  because  of  the  wide 
variation  in  practices  for  the  small  sample  in  each  oasei  the  fact  that 
storage  capacity  does  not  necessarily  indicate  the  true  volume  of  business 
as  this  volume  was  more  greatly  affected  by  the  volume  dried  and  the  extent 
of  merchandise  salesf  and  the  apparent  tendency  of  scEne  units  to  use  the 
storage  function  as  a  ^'loss  leader^  in  order  to  obtain  the  more  profitable 
drying  and  other  types  of  busiaesa© 

A  coaparison  of  the  low  storage  capacity  imits  with  those  of  larger 
storage  capacity  for  the  units  with  both  bulk  and  flat  storage  with  driers^ 
and  those  with  bulk  storage  only  with  driers @  is  presented  in  table  14® 

In  general,  storage  capacity  was  related  to  other  business  functions® 
For  the  bulk  and  flat  storage  units  with  driers,  the  total  inoosne  of  tliose 
with  less  than  100^000  hundredweight  of  storage  capacity  was  only  about 
one-third  of  the  total  income  of  the  \mits  having  100,000  hundredweight  of 
storage  capacity  or  more*  A  similar  relationship  was  indicated  for  units 
having  bulk  storage  only  with  driers® 

For  units  ha^ng  both  bulk  and  flat  storage,  those  with  the  saaller 
storage  capacity  had  a  net  income  from  all  operations  amounting  to  |5,590 
per  units  which  was  only  about  one- fourth  the  net  income  per  imit  of  those 
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Table  14.-  Costs  and  returns  for  rough  rice  storage  units  operated 

with  driers,  according  to  storage  capacity.  Southern  Rice 
Area,  195l*-52  storage  season. 


;   Bulk  &  flat   stora^^e          \ 

\     Bulk  storasre  only 

iLess   than 
1100.000 
cwt. 
icaDacity 

5100,000  cwt.    , 
1            or             1 

;        more              \ 
\      cax>acity 

iLess  than 
1      80,000 
\          cwt. 
tca-pacity 

:  80,000  cwt. 
\           or 
I          more 
\      capacity 

Costs,   per  storage  unit:    j 

Labor  &  nw.nagement    J 

Operating  costs  l/ 

Overhead  costs   Zj , 

;    Dollars 

.     12.823 
►       6.376 
.     19.297 

1          Dollars      , 

5           38.057     • 
\            12,3^2      . 
I           i^,08^     . 

t   Dollars 

'       8.792 
5      5.745 
;    16,856 

5      Dollars 

\ 

\ 

I       26.732 

5       11,002 

I       38.243 

Total • 

'     38.^96 

;       9^.  ^3 

\    31.393 

^       75,977 

Income: 

Rough  rice  storage   

Ripp   drvin.c^ « 

1       7.168 
'     32.822 

1.872 
.       2,22i+ 

\ 1 

1            20,^52 
1          77.0ii9 

:            9.607     . 
:          10.596 

\      3.266 
1     32.629 

1           868 

J 

i      15.788 
:       62, 701 

i        1.943 
:            663 

Gross   margin  on 

merchandise  sales    

Other  income    

Total   ' 

•     /j4,086 

;        117,70^1     ' 

;   36.763   ^ 

,       81.095 

Net   income  from  all 

5.590 

:           23.221 

.    5,370 

5         5.118 

Percentage  of  total 
costs   charged  to 
cf,nr?5P*ft    « 

18.6 

1           19.2 

\     14.8 

» 

!            19.2 

Storage  costs    ...   Dollars] 

•     7.160       ' 

18.1/40 

4,6^ 

•       li+,  588 

Storage  income   ..   Dollars] 

7.168 

;           20,452     ' 

'       3.266 

:       15,788 

Net   income  from                       \ 

storage  operat  ions 

Dollars    , 

8 

\              2, 312     \ 

!  -  1.380 

• 
• 

!       1,200 

Cost  per  cwt.    stored « 

Cents    , 

Income   Cents 

Net   return   Cents    , 

\         16.6 
:         16.6 
:           0.0 

\              12.i^ 
:             14.0 
:               1.6       , 

:    21.3 

,    15.0 

-  6.3 

10.5 

!         11.3 

;                     0.8 

Storage  capacity   ..    cwt. 

Volume  stored   cwt. 

Book  value  of  assets    . .      ; 
Dollars    ; 

Number  of  units 

:  59.^2/+ 
;  ^3.194 

10^,810     1 
10        , 

;         187.529 
;         145,811 

208,155     : 
12       : 

;     41,600 

;   21,762 

87,837     , 
15 

:     151,975 

:  139,511 

299,581 
10 

1/  Not  including  costs  of  m.erchandise  purcha.sed  for  resale. 

2/  Including  repairs,  insurance,  taxes,  depreciation,  and  interest  coin- 

puted  at  5  percent  of  the  book  value  of  all  assets  used  in  the  business. 
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with  the  larger  storage  oapaoity.  However,  for  the  two  different  capacity 
groups  among  the  imits  operating  bulk  storage  only  with  driers  the  net  income 
from  all  operations  was  about  the  same.  Althoiigh  the  scialler  volume  units 
only  stored  an  average  of  21,762  hundredweight  of  rough  rice  in  a  warehouse 
capacity  of  41,600  and  had  an  income  from  rice  storage  only  about  one- fifth 
as  high  as  those  with  higher  storage  capacity,  their  income  from  rice  drying 
was  more  than  half  the  drying  income  from  the  units  with  larger  storage 
capacity* 

In  terms  of  costs  and  returns  to  the  storage  function,  the  higher  volume 
units  in  both  groups  had  lower  costs  per  100  pounds  stored  and  higher  net 
returns  per  h\jndredweight  stored*  As  indicated  by  the  net  income  from  all 
operations  conducted  by  the  two  groups,  however,  low  coats  and  high  net 
returns  from  the  storage  operation  did  not  necessarily  mean  low  costs  and 
high  net  returns  from  the  entire  business • 

Variations  in  Costs  by  Differences  in  Utilization  of  Storage  Capacity 

A  detailed  analysis  of  differences  in  costs  and  returns  according  to 
variations  in  utilization  of  storage  capacity  was  not  possible  for  the  same 
reasons  presented  in  the  discussion  relative  to  volume  of  storage  capacity* 
However,  an  attempt  was  made  to  obtain  an  indication  of  the  effects  of  the 
utilization  of  storage  capacity  on  costs  and  returns.  This  analysis  should 
be  considered  an  approximation  rather  than  an  absolute  indication  for  the 
reasons  indicated  heretofore* 

Table  15  presents  a  comparison  of  relative  costs  and  returns  for  units 
utilizing  less  than  75  percent  of  available  storage  capacity  and  those 
utilizing  75  percent  or  more,  for  (1)  those  business  groups  operating  with 
both  bulk  and  flat  storage  with  driers,  and  (2)  those  operating  only  with 
bulk  storage  and  driers* 

For  units  with  both  bulk  and  flat  storage  with  driers,  those  with  a 
utilization  of  storage  capacity  of  75  percent  or  more  had  a  net  inccme  per 
firm  from  all  operations  which  was  more  than  three  times  as  great  as  units 
that  utilized  less  than  75  percent  of  their  storage  capacity*  However, 
among  the  units  operating  with  bulk  storage  only  with  driers,  those  with  the 
lower  storage  capacity  had  the  highest  net  returns*  This  was  apparently  due 
to  the  fact  that  units  with  lower  utilization  of  storage  capacity  held  their 
stored  rice  for  a  longer  period  of  time,  and  thus  received  a  higher  income 
per  unit  stored  and  had  a  relatively  efficient  drying  operation* 

In  terms  of  costs  and  returns  to  the  storage  function,  low  costs  per 
unit  stored  and  high  net  returns  per  imit  were  directly  related  to  utiliza- 
tion of  storage  capacity*  Bulk  and  flat  units  with  driers  and  units  with 
bulk  storage  only  with  driers  that  utilized  75  percent  or  more  of  their 
total  storage  capacity  had  storage  costs  of  12  and  9  cents  per  hundredweight, 
respectively,  as  compared  with  costs  varying  from  18  to  21  cents  per 
hundredweight  for  those  with  lower  utilization  of  storage  capacity* 


-29- 

Ta"ble  15»-  Costs  and  returns  for  rough  rice  storage  units  operated  with 
driers,  according  to  the  proportion  of  total  storage  capacity 
utilized.  Southern  Rice  Area,  1951-52  storage  season 


I   Bulk  &  flat  storafi-e 

t   Bulk  stora^re  onlv 

SLess  than 
:   755^ 
:  capacity 
I       used 

S  75*^  or  more 
:     of 
:   capacity 
I          used 

:Less  than 

1  capacity 
1   used 

1  75^  or  more 
:    of 
5   capacity- 
1    used 

Costs  per  storage  unit: 
Labor  and  management  . . . ' 

Operating  costs  l/  

Overhead  costs  2/  

:  Dollars 

•  25,666 

•  10,562 
'  30,871 

;   Dollars 

;   27,692 

;    8.584 
'   37,868 

Dollars 

'  13,124 
;   7,912  • 
•  23,000 

;  Dollars 

'        20,218 
;    7,708 
•   29,368 

Total  

;  67.099 

;    74, li^ 

'  44,036 

'   57,294 

Income: 

Rough  rice  storage , 

Rif*e  drvini? .« 

►  10,509 

►  52,812   , 

►  4,061 
,       6.355 

:   19,200 
1   61,904 

:    7,528 
5    8.209 

►   5.033   ' 
;  43.183   . 

572   , 
t   1,112 

1   13,114 

1   ^,628 

Gross  maTgin  on         < 

merchandise  sales  

Other  income  

1    1,086 

1      278 

Total  

73,737 

•   96,841 

5  ^9,900 

'   61.106 

Net  income  from  all 
oneraLions  •  •  . 

» i 

:   6.638 

\        22,697 

1 i 

J   5.864 

1 

[         3,812 

Percentage  of  costs 
for  storae*©  •••' 

'   16. i^ 

•  ll,00i| 
;  10,509 

*  -   495 

'    22.0 
'   16,312 
I   19,200 

'    2,888 

•  14.6 

•  6,429 

;     5,033 

•  -  1,396 

'         19.5 

Storage  costs  ..  Dollars 
Storage  income  .  Dollars 
Net  income  from  storage 
operations  ....  Dollars 

'    11,172 

;   13,11'^ 
■   l,9i^2 

Cost  ner  cwt .  stored  .... 

Cents 
Income  per  cwt.  stored  .. 

Cents 
Net  return  ver   cv;t. Cents 

;     18.0  , 

;     17.2  , 
.  ^   0.8 

!    11-3    i 

\          13.2 

1.9 

\         20.8 

!     16.3 

.  -    4.5 

!     8.9 

[            10. if. 
1.5 

Storage  capacity  ..  cwt* 

Volume  stored cwt . 

Book  value  of  assets  .... 
Dollars 
Number  of  units  

'  117,203 
;  60,990 

^  127,216 
•     12 

•  144, 265    ' 
;  144, 976 

•  202,231 

'             10     J 

'  63,052 
30,940 

139,511    • 
15     ' 

•  119,^^93 

•  125.583 

[ 

'      221,380 
10 

1/  Not  including  costs  of  merchandise  purchased 
2/  Including  repairs,  insurance,  taxes,  deprecia 
puted  at  5  percent  of  the  "book  value  of  all  asset 


for  resale. 

tion,  and  interest  coia- 
s  used  in  the  business. 
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Full  utilization^  however,  was  obtained  at  the  sacrifice  of  a  lower 
income  per  himdredweight  stored*  Some  units  achieved  utilization  up  to 
125  percent  of  total  capacity  by  storing  early  rice  for  a  short  time^  then 
moving  it  out  to  the  mill  or  bujrer^  and  using  the  capacity  thus  cleared  for 
storing  late  rioe«  As  storage  costs  are  based  on  the  months  stored,  this 
meant  a  relatively  low  charge  per  unit  stored*  Also^  the  smaller  units 
which  were  primarily  driers  with  some  storage  capacity  stored,  for  the  most 
part^  seed  rice  which  was  kept  until  the  spring  planting  season*  But  the 
larger  units,  without  small  bulk  bins  suitable  for  storing  the  individual 
seed  supplies  of  different  producers,  used  their  facilities  for  storage  of 
the  commercial  crop*  Most  of  this  moved  to  the  mill  early  in  the  storage 
season,  which  resulted  in  a  lower  gross  income  per  unit  stored* 

Storage  Practices 

Storage  practices  varied  widely  according  to  the  region,  type  of 
facility,  type  of  ownership,  and  combinations  of  services  rendered  to 
farmers*  These  variations  in  practices  were  responsible  for  some  of  the 
differences  in  the  major  problems  of  the  managers  d^o  were  interviewed 
concerning  their  respective  businesses* 

Storage  charges: 

In  general,  storage  rates  assessed  were  fairly  uniform  in  Louisiana  and 
Texas*  For  flat  storage  in  sacks,  the  usual  rate  was  35  cents  per  162-pound 
barrel  for  the  entire  storage  season,  or  a  monthly  rate  of  25  centsi  the  first 
month,  10  cents  the  second  month,  and  5  cents  the  third  month  where  the  pro- 
ducer preferred  to  store  on  a  monthly  use  basis*  For  bulk  storage,  the 
usual  charge  was  45  cents  a  barrel  for  the  season,  or  a  monthly  rate  of  25 
cents  the  first  month,  10  cents  the  second  month,  and  5  cents  for  the  third 
and  fourth  months*  In  Arkansas,  the  usual  charge  for  bulk  storage  was  10 
cents  per  46-pound  bushel  for  the  storage  season* 

Some  of  the  larger  cooperative  storage  units  in  all  States,  however, 
established  a  storage  rate  based  on  estimated  costs  of  the  service;  they 
then  assessed  the  cooperators  for  the  difference  at  the  end  of  the  season  if 
the  charge  was  too  low,  or  paid  them  a  dividend  if  the  charge  was  too  high* 
The  storage  rates  of  these  units  were  as  low  as  4  cents  a  bushel  or  15  cents 
a  barrel,  which  approximates  9  cents  per  hundredweight*  The  net  effect  of 
this  practice  was  to  reduce  the  average  gross  income  per  unit  stored  slightly 
below  the  prevailing  rates  as  listed* 

For  rice  stored  in  sacks  in  flat  storage  warehouses  in  Louisiana  and 
Texas,  the  charge  for  sacking  and  sewing  the  sacks  varied  from  12  to  15 
cents  a  sack,  depending  upon  the  size  of  the  sack  used,  and  averaged  about 
10  cents  per  hundredweight  sacked*  In  effect,  this  sacking  charge  practically 
offset  the  10  cents  per  barrel  lower  charge  made  in  these  States  for  rice 
stored  in  flat  warehouses  as  compared  with  rice  stored  in  bulk*  In  addition, 
the  producer  was  required  to  pay  for  the  costs  of  the  sacks  and  this  expense 
varied  from  20  to  40  cents  a  sack,  or  about  25  cents  per  hundredweight  sacked* 
Thus  the  total  cost  per  unit  for  rice  stored  in  flat  warehouses  was  frcan  20 
to  40  percent  greater  than  the  cost  per  unit  when  stored  in  bulk  units* 
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Services  supplied? 

In  general,  services  supplied  in  the  storage  operation  were  the  same  in 
all  areas.  The  storage  service  usually  included  unloading,  moving  into  and 
out  of  storage,  weighing,  and  in  the  case  of  bulk  facilities,  turning  at 
intervals  to  prevent  deterioration.  In  some  oases,  especially  in  the  older 
flat  warehouse  facilities,  the  storage  operation  included  sponsoring  auction 
gales  at  which  se-^eral  prospective  buyers  bid  on  each  lot  of  rice  and 
individual  owners  could  accept  or  reject  the  bids*  Usually  a  separate  charge 
was  made  for  insuring  the  stored  rice,  but  in  the  Louisiana  area  the  45  cents 
per  barral  rate  for  bulk  rice  included  insurance  on  the  product* 

In  Louisiana  and  Texas,  the  common  rate  charged  for  drying  was  50  cents 
per  barrel  green  weight.  In  southern  Arkansas,  the  usual  drying  rate  was 
izk   cents  a  bushel i  in  the  northern  part  of  the  State,  the  common  rate  was 
15  cents  a  bushel* 

In  Louisiana  and  Texas,  less  than  a  fourth  of  all  rice  stored  in  the 
units  surveyed  was  kept  in  storage  for  as  long  as  6  months.  About  a  fourth 
was  removed  from  storage  in  less  than  2  months  and  about  half  of  the  total 
remained  in  storage  for  from  2  to  6  months.  In  Arkansas,  where  a  larger 
proportion  of  the  total  storage  capacity  is  owned  by  large  fanner  cooperatives 
which  also  operate  rice  mills,  about  half  of  all  rice  stored  was  held  for 
6  months  or  longer.  But  even  in  this  region  a  fourth  of  all  rice  stored  was 
moved  from  storage  units  to  mills  ^/dthin  2  m.onths  after  it  was  stored. 

Handling  seed  rice; 

An  attempt  was  made  to  determine  the  additional  costs  of  handling  seed 
rice  over  and  above  the  usual  costs  for  other  rough  rice  placed  in  storage. 
Practically  all  the  units  surveyed  reported  that  seed  rice,  when  stored  in 
bulk,  was  managed  in  the  same  way  as  all  othsr  rice  once  it  was  placed  in 
storage  and  that  there  v/ere  no  additional  costs  involved  where  the  bulk  bins 
were  used  to  capacity*  But  when  it  was  necessary  to  store  a  small  lot  in  a 
large  bin,  this  resulted  in  waste  capacity  and  additional  charges  were  made 
for  storage.  In  flat  warehouse  xmits,  the  seed  rice  was  usually  handled  in 
the  same  way  as  other  stored  rice  with  no  additional  storage  costs. 

The  major  additional  expenses  in  maintaining  seed  rice  appeared  to  be 
the  extra  drying  costs,  the  cleaning  of  seed  rice,  and  the  added  protective 
measures  to  prevent  rodent  and  insect  damage  in  the  early  spring  months  as 
higher  temperatures  became  more  prevalent.  Most  operators  of  rice  driers 
charged  an  additional  10  cents  a  barrel  or  3  cents  a  bushel  for  dr^dng  rice 
designated  as  seed  rice.  This  extra  charge  Yras  made  because  of  the  need 
for  carefully  cleaning  out  the  drier  to  prevent  mixtures  and  the  added  labor 
needed  to  prevent  contamination  in  loading,  unloading,  and  sacking.  The 
usual  rate  charged  for  cleaning  rough  rice  for  seed  vras  40  to  55  cents  a 
barrel  in  Louisiana  and  Texas  and  7  to  12  cents  a  bushel  in  Arkansas.  In 
practically  all  cases,  storage  operators  did  not  assess  rice  stored  as  seed 
rice  for  any  of  the  extra  costs  of  insect  and  rodent  control.  They  said 
that  the  storage  charges  for  the  entire  season  included  these  costs. 
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In  comparison  to  bulk  storage  and  handling,  it  appears  that  ordinary- 
seed  rice  must  bear  oosts  of  approximately  $1»C0  per  barrel  above  the  costs 
of  other  rice  stored  for  the  season.   Ihese  include  50  cents  a  barrel  for 
cleaning,  DO  cents  added  for  drying,  10  cents  for  sacking,  and  about  30 
cents  for  sacks.   This  amounts  to  about  $0»60  per  hundredweight  stored* 
Certified  rice  seed  or  seed  of  similar  quality  -will  cost  scanewhat  more 
because  of  the  need  for  even  more  careful  handling  and  cleaning,  drying  in 
separate  driers,  and  the  like* 

Insect  and  rodent  control t 

The  major  insect  problon  in  stored  rough  rice  was  reported  to  be  the 
attacks  of  grain  weevils,  especially  in  spring  and  early  summer  toward  the 
end  of  the  storage  season.  However,  none  of  the  63  rice  storage  operators 
interviewed  reported  any  significant  losses  from  insects  during  the  1951-52 
rice  storage  season.   They  said  this  was  due  to  the  fact  that  practically  all 
the  rice  in  storage  was  moved  out  of  storage  before  the  iwarmer  spring  months 
when  damage  is  usually  high,  euad  also  to  the  protective  measures  taken  to 
retard  insect  attacks.  In  the  bulk  storage  units,  the  stored  rice  was 
usually  treated  with  an  insecticide,  which  was  added  in  the  conveyor  belt* 
In  some  cases  gaseous  insecticides  were  forced  through  the  stored  rice  by 
aeration  systems,  whenever  there  was  any  indication  of  insect  attacks. 
Damage  from  insects  was  reported  to  be  easier  to  control  in  properly  con- 
structed bulk- storage  units  than  in  flat  storage  where  the  rice  cannot  be 
turned  and  thoroughly  treated  at  intervals.  "When  there  were  evidences  of 
insect  attacks  in  the  flat- storage  units,  the  most  common  practice  was  to 
spray  or  dust  all  exposed  sack  surfaces  with  DDT  or  some  other  insecticide. 

Although  losses  from  insect  damage  were  reported  almost  negligible  in 
the  1951-52  storage  season,  operators  said  that  large  losses  were  common  in 
some  years,  especially  diiring  a  slow  rice-marketing  season  when  a  large 
carryover  of  rough  rice  was  necessary.  They  thought  that  well-oonstructed 
bulk  storage  units  and  oonstajit  checking  and  treatment  with  insecticides 
were  the  best  control  measures* 

Rodent- control  measures  commonly  used  included  sanitation,  application 
of  poisons  such  as  Yfarfarin,  and  the  use  of  traps  in  some  oases.  None  of 
the  bulk  storage  units  reported  any  significant  damage  due  to  rats  and  only 
2  of  the  flat  storage  units  reported  losses  of  any  economic  importance* 

Total  cash  costs  for  materials  used  in  insect  and  rodent  control 
averaged  $107  per  firm  studied  (table  9)*   These  expenses  were  about  twice 
as  high  per  operating  unit  for  businesses  with  flat  warehouses  as  they  were 
for  bulk  facilities,  and  less  control  was  obtained,  indicating  the  importance 
of  this  problem  for  flat  warehouse  storage.  Apparently  there  is  no  doubt 
that,  with  a  relatively  warm  winter  and  an  early  spring,  or  when  most  of  the 
rice  must  be  stored  for  a  longer  period  of  time,  losses  Yrould  be  greater  and 
control  expenses  higher  than  those  of  the  1951-62  season* 
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Losses  from  physical  deterioration  in  storage; 

The  final  qiiality  of  milled  rice  depends  to  a  large  extent  upon  the 
proportion  of  striped  grains  due  to  red  rice,  the  amount  of  impurities  suoh 
as  weed  seed,  the  content  of  chalky  grains,  the  proportion  of  broken  grains, 
and  the  color  of  the  milled  product •  Red  rice,  weed  seed  impurities,  and 
chalky  grain  characteristics  originate  in  the  field;  they  cannot  be  changed 
by  storage  practices.  Factors  that  cause  discolored  grains  and  a  relatively 
high  percentage  of  broken  grains  also  may  originate  in  the  field  practices 
or  in  prevailing  climatic  conditions  when  the  crop  is  harvested.   In  addition, 
improper  drying  sometimes  causes  the  milled  product  to  have  a  high  breakage 
and  discolored  grcdns*  No  information  is  available  to  indicate  that  storage 
methods  will  improve  these  conditions  if  they  develop  before  the  rough  rioe 
is  placed  in  storage. 

However,  in  some  cases  additional  changes  in  quality  occ\ir  after  the 
rice  is  stored.   The  more  common  of  these  changes  that  cause  economio 
losses  is  "stackbum,"  a  discoloration  of  the  grains  resulting  in  a  slightly 
yellovdsh  milled  product  rather  than  the  more  preferable  pearly  white,  and 
an  increased  tendency  to  break  when  milled.   !nie  exact  causes  of  this  deterio- 
ration in  storage  are  not  clearly  known  but  they  probably  include  storage  at 
excessive  moisture  content,  high  temperatures  in  storage,  action  of  bacteria 
and  fungi,  lack  of  aeration,  and  similar  factors. 

In  an  attempt  to  evaluate  the  extent  of  this  deterioration  and  the 
restilting  economic  losses,  each  cooperating  rice  storage  operator  was  asked 
to  estimate  the  losses  in  terms  of  volume  and  of  decrease  in  grade  which 
occurred  in  his  storage  unit  during  the  1951-52  season.  Only  2  of  the  63 
operators  interviewed  reported  apparent  economic  losses  fron  physical 
deterioration  in  storage  in  1951-52.  One  of  these  estimated  a  loss  of 
70  cents  per  hundredweight  when  a  volume  of  approximately  1,000  himdredweight 
became  stackbumed  in  storage,  and  the  other  reported  a  decline  in  grade 
from  u*  S.  No.  2  to  No.  4  of  a  lot  of  800  himdredweight  because  of  increased 
breakage  and  discoloration  in  storage. 

These  results  do  not  indicate  that  the  reported  losses  were  the  only 
losses  in  the  rice  stored.  In  most  cases  the  rioe  was  stored  for  the  accoxmt 
of  the  farmer  and  the  storage  operator  did  not  guarantee  that  the  quality  of 
the  product  would  be  preserved  in  storage,  so  these  operators  had  no  way  of 
laiowing  the  exact  losses  that  occurred.  Because  most  storage  operators 
weigh  the  stored  rice  once  only,  usually  when  it  is  removed  from  storage, 
they  were  not  in  position  to  evaluate  any  losses  in  volxime.   Due  to  the 
difficulties  of  obtaining  a  picture  of  losses  in  storage  from  records  of 
storage  operators,  a  separate  study  was  made  to  measure  monthly  changes  in 
the  quality  and  economic  value  of  rough  rice  stored  in  different  types  of 
storage  units. 

Changes  in  Rox:tgh  Rioe  Quality  in  Storage 

In  an  attempt  to  evaluate  changes  in  ro\agh  rice  quality  during  the 
1952-53  storage  season,  a  detailed  study  was  made  of  the  storage  operations 
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of  12  rough  rice  storage  \mits«   The  sample  selected  for  study  included  four 
units  in  each  of  the  major  southern  rice  States,  Louisiana,  Texas,  and 
Arkansas*  The  sample  included  units  operating  solely  "with  bulk  storage 
facilities,  those  with  only  flat-warehouse  sack- storage  capacity,  and  those 
with  both  types  of  storage ♦ 

Prior  to  the  beginning  of  the  1952-53  rough  rice  storage  season,  the 
owners  and  managers  of  each  of  the  units  selected  were  contacted  and  arrange- 
ments made  to  obtain  basic  data  on  each  lot  of  rice  stored®  The  data  included 
the  variety,  moisture  content,  methods  of  drying,  and  volume  and  weight  of 
each  lot  when  stored*  In  each  State,  the  looal  offices  of  the  Federal  Rice 
Grading  Service  were  contacted  to  obtain  cooperation  in  evaluating  the 
quality  of  the  rice  samples  obtained  frcmi  the  individual  lots  of  rice* 

Each  cooper ator  was  visited  at  monthly  intervals  beginning  in  Septesnber 
1952,  and  a  sample  of  each  lot  of  rice  stored  was  pulled,  sealed  in  an  air- 
tight gallon  can,  and  taken  to  the  local  grading  office  for  evaliiation©  At 
the  grading  office  each  sample  was  graded  using  the  identical  process  applied 
to  grading  all  rough  rice,  and  the  milling  yield,  moisture  content,  foreign 
matter  and  red  rice  content,  cup  weight,  proportion  of  damaged  kernels,  and 
specific  Federal  grade  were  determined#  A  portion  of  each  sample  was  then 
re« sealed  and  transported  to  Baton  Rouge  where  germination  tests  were  made« 
This  process  was  repeated  each  month  for  each  lot  of  rice  in  each  of  the 
cooperative  storage  units  imtil  that  lot  of  rice  was  moved  from  storage «  A 
final  visit  was  ma.de  to  each  storage  unit  at  the  end  of  the  season  to  determine 
fron  its  records  the  quantity  of  rough  rice  in  each  lot  when  it  was  removed 
from  storage^ 

The  major  objective  of  this  work  was  to  attempt  to  determine  what 
changes  occur  in  rough  rice  under  regular  commercial  storage  conditions  and 
under  different  methods  of  storage© 

Samples  studied? 

During  the  1952«.63  rough  rice  season,  a  total  of  458  samples  of  rough 
rice  was  collected  from  the  12  cooperating  storage  units  in  Louisiana^  Texas, 
and  Arkansas*  Each  of  these  samples  was  examined  for  grade  and  quality 
characteristics  in  the  various  looal  Federal  Rice  Inspection  offices,  a 
specific  Federal  rice  grade  established,  and  each  was  tested  for  germination© 
By  months,  the  number  of  samples  collected  and  studied  -varied  from  32  in 
September  to  93  in  November,  and  then  declined  to  28  in  March,  1953*  By 
States,  a  total  of  210  was  studied  in  Loidsi^ia,  149  in  Texas,  and  99  in 
Arkansas  (table  16) • 

Although  the  number  of  rough  rioe  storage  units  was  the  same  in  each  of 
the  three  States,  the  number  of  bins  per  storage  unit  was  somewhat  larger 
for  the  imits  in  Louisiaxia  and  Texas  than  in  Arkansas,  resulting  in  a  larger 
number  of  samples  for  these  States.  Also,  about  half  of  the  lots  studied  in 
Louisiana  and  Texas  were  sack-storage  lots  in  flat-warehouses,  "^ile  all  of 
the  samples  studied  in  Arkansas  were  from  bulk  storage  bins.  This  variation 
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follows  the  usual  practices  in  these  different  States  since  practically  no 
rice  is  stored  in  flat-warehouses  in  sacks  in  Arkansas  while  this  practice  is 
common  in  the  other  two  States* 


Table  16.. 


Rice  samples  studied  in  different  States,  Southern  Rice  Region, 

1952-53  storage  season 


s                Samples  studied  in 

Month       s   ,   .  .     :    „,       s   .  -,        t    Total 
^  lx)uisiana  ^    Texas    .  Arkansas   ^  3  ^^^^^ 

t       Number    j   Number    %       Number    :   Number 

September :      22     j      10     j     %            32 

October j      38     j      32     :      18     :     88 

November %             41     1      29     i              23     j     93 

December %              36     t      21     2      22     j     79 

January :      31     2      25     2      19     2     75 

February j      27     $      22     1      14     2     63 

March 2      15     2      10     2       3     2     28 

Total 2     210     1     149     i      99     %          458 

The  1952-53  rough  rice  season  was  characterized  by  a  very  rapid  movoaent 
of  rice  frcsa  storage  units  to  mills  and  then  into  regular  marketing  channels. 
By  the  end  of  Maroh  there  was  practically  no  rough  rioe  remaining  in  storage 
in  the  bins  and  warehouses  of  any  of  the  cooperating  units©  Therefore  the 
collection  and  analysis  of  samples  was  discontinued  in  April  when,  of  the 
original  samples  in  all  bins  and  warehouses  on  which  work  was  started,  less 
than  10  lots  of  rioe  remained  in  storage. 

This  rapid  movement  in  rough  rice  was  a  desirable  factor  from  the 
standpoint  of  the  rough  rice  producer,  since  it  indicated  a  strong  market 
for  rioe  and  the  elimination  of  the  possibility  of  a  carryover  to  affect  the 
1953-54  crop*  However,  it  vras  unfortunate  from  the  standpoint  of  studying 
the  changes  in  the  quality  and  grade  of  rough  rioe  in  storage.  Itoiy  of  the 
lots  of  rice  selected  for  study  were  removed  from  storage  after  only  one  or 
two  months,  and  practically  all  of  them  were  removed  after  less  than  six 
months  of  storage.  In  addition,  all  were  removed  before  the  warm  weather 
months  of  spring  and  summer;  thus  the  effect  of  the  higher  temperature  months 
on  grade  and  quality  was  not  determined.   Since  the  cooperating  managers 
reported  that  most  deterioration  in  grade  caused  by  insects  occurred  during 
the  latter  months  of  the  usual  storage  season,  from  April  to  July,  the 
possible  effects  of  such  attacks  on  grade  and  quality  deterioration  under 
different  methods  of  storage  were  not  determined. 
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Changes  in  physical  characteristics  during  the  storage  season: 

For  all  long- grain  varieties  studied,  the  most  important  change  in  the 
physical  characteristics  of  the  roxigh  rice  was  a  gradual  increase  in  moisture 
content  during  the  storage  season*   The  moisture  content  for  long-grain 
samples  averaged  10»S  percent  in  October  1952,  and  increased  gradually  to 
about  13  percent  by  March  1953  (table  17) • 

There  were  also  some  minor  changes  in  the  proportionate  yield  of  head 
rioe  and  in  total  milled  rice  during  the  season.  The  average  head-rice 
yield  for  long-grain  types  was  46  percent  in  Septecaber,  then  increased  to 
49  percent  in  October,  declined  to  44  percent  in  November,  and  finally 
varied  from  41  to  45  percent  for  the  remainder  of  the  season*   Total  yield 
of  milled  rice  was  67  percent  in  September,  then  increased  to  69  percent  in 
October,  and  remained  between  68  and  69  percent  for  the  reiaainder  of  the 
storage  period* 

Table  17«-  Physical  characteristics  of  samples  of  rough  rice  studied. 
Southern  Rioe  Region,  December  1952-53  storage  season 


1 

1              Long- grain  varietj 

Les s 

Moisture, J 
content   j 

Medium-grain  varieties 

Month       ] 

1                 :   Head-    :   Total    : 
.Samples^  rice     ,   rice     j 
^ studied^   yield   :   yield   : 

Samples] 
studied* 

Head-    \ 
rice     J 
yield   : 

I  Total    i 

rice     J 

I  yield   J 

Moi  Btvore 
.content 

Number   tPercentjPercentj 

'Percent 

: Number 
t     20 

,1 

Percent  j 

{Percent  J 

Pero€nit 

September   j 

[     12        1     46        i     67        J 

\ 

48        < 

t     67        J 

;   _. 

October 

(40        s      49        :      69        ] 

I     10*3 

48 

47        i 

t     68        : 

►      10*7 

November 

t      46        t     44        t      68        ] 

I     11*6 

47 

48        i 

i     68        ] 

I     11#4 

December 

(38        t      41        :      68        ] 

1      11.8 

41 

47        , 

(     68        t 

i     12.0 

January       i 

r     39        :      45        :     68        j 

I     IZ.Z 

36 

46        J 

(     68        ] 

t     12,2 

Febiniary     , 

;      30        $44        :      69        i 

I     13.9 

33 

47        J 

(      68        ] 

12.4 

March  -  -   j 

{15        ,41        1      68        1 

i     12*3 

13 

47        J 

I     67        t 

1      12*6 

Simi3ar  ohangeg  in  major  physical  characteristics  were  indicated  for 
the  medium-grain  varieties*  For  all  medium-grain  samples  studied,  moisture 
content  increased  from  10.7  percent  in  October  to  12.6  in  March*  However, 
the  head-rice  yield  and  the  total  yield  of  milled  rice  varied  less  widely 
for  the  medium- grain  types  than  for  the  samples  of  long-grain  varieties* 


Although  there  were  minor  changes  in  physical  characteristics  fr<Mn 
month  to  month  for  the  different  grain- type  groups,  these  changes  were  not 
sufficient  to  affect  the  final  grade  classification*  Thus  all  samples  which 
were  classified  as  U*  S*  No*  2  at  the  beginning  of  the  storage  season  in 
September  were  classified  in  the  same  grade  at  the  end  of  the  study  period 
in  March*  In  only  two  of  the  samples  studied  was  there  an  indication  of 
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grain  discoloration  due  to  storage  or  high  moisture  content  as  the  storage 
season  progressed,  and  for  these  samples  the  change  was  not  sufficient  to 
cause  an  adjustment  in  grade.  Since  there  was  no  indicated  insect  damage, 
there  were  no  adjustments  in  grade  for  this  reason.  However,  it  should  be 
kept  in  mind  that  this  study  extended  only  through  March  and  did  not  cover 
the  wann  weather  months  when  stackbum  and  insect  damage  losses  are  reported 
to  be  more  serious. 

Variations  by  varieties  and  types  of  storage: 

The  variations  in  major  physical  characteristics  associated  with  rice 
quality  in  identical  lots  of  the  Zenith  variety  from  month  to  month  during 
the  storage  season  are  presented  in  table  18,   The  facts  indicate  an  early 
increase  in  total  and  head  rice  yield  during  the  first  month  after  storage, 
followed  by  a  gradual  decline  in  these  quality  factors.  Changes  in  moisture 
content  followed  the  same  general  trend  as  for  all  veirieties,  a  small  but 
gradual  increase  during  the  season. 

Table  18.-  Changes  in  physical  characteristics  of  identio6d  lots  of  Zenith 

rough  rice  in  storage,  1952-53  storage  season 


Samples 

Changes 

from  month  to  month 

Months         : 

Head- rice 

t        Ototal    i 

\     Moisture 

studied   , 

I       yield 

I   rice  yield  j 

content 

Number   j 

I     Percent 

:  Percent   j 

Percent 

September  to  October : 

15 

t     3«9 

t     1.5    t 

r    -0.3 

October  to  November  -  -  t 

32 

t         -0.9 

1    -0*4    ; 

r     0.4 

November  to  December  -  - i 

31 

t         -2.2 

t    -0.4    1 

t     0.6 

December  to  Jeoi-uary  -  -  t 

26 

I         -0.5 

:    oa   1 

r     0.4 

January  to  February  -  -  t 

23 

I        oa 

t           0*8    ] 

I            0.0 

February  to  Iferoh : 

12 

r     2o2 

:     0.2    i 

t    -0.1 

During  the  period  covered  there  was  little  difference  in  changes  in 
quality  factors  according  to  the  method  of  storage.  For  most  quality 
factors  the  lots  stored  in  bulk  bins  varied  about  the  same  amount  as  the 
season  progressed  as  the  lots  stored  in  sacks  in  flat  warehouses  (table  19). 
Ux  terms  of  the  total  yield  of  milled  rice,  the  Zenith  lots  stored  in  bulk 
had  a  slight  increase  for  the  season  while  those  stored  in  sacks  declined 
slightly.  However,  in  view  of  the  small  number  of  samples  and  the  possi- 
bility of  variations  in  the  sampling  process,  this  difference  does  not 
appear  to  be  significant.   Similar  miner  differences  were  indicated  in  the 
moisture  content. 


-  58  - 


Table  19«-  Changes  in  physical  characteristics  of  identical  lots  of  Zenith 
rice  under  different  methods  of  storage,  1952-53  storage  season 


Samples   [ 
studied 

Changes 

from  month  to  month 

Months        s 

Head-rice  i 

Total    1 

Moisture 

t   yield    I 

I   rice  yield  j 

content 

Number   s 

t     Percent   t 

r  Percent   j 

f  Percent 

Bulk  storages          t 

October  to  November  -  s 

10     i 

r    -0,9    i 

f      -0e2      J 

1     0*5 

November  to  December  -i 

10     i 

t         -0#9    J 

1     Oo2    i 

1     0.2 

December  to  January  -  j 

6     1 

t            3*0    i 

I            0»8    j 

I            0.0 

January  to  February  «  s 

6     i 

i            0*2    1 

^     2«8    J 

t     0.0 

Sack  storages          s 

September  to  October  -i 

15     J 

1     3«9 

J     1*5    J 

t    -0.3 

October  to  November  -  t 

22     J 

\         -0«9    s 

1    -0#6    j 

1     0.4 

November  to  December  -s 

21     t 

1    -2,9    s 

t         -0*8    j 

1     0.7 

December  to  January  -  i 

20     i 

1    -le3    1 

5      -0.1      i 

0.6 

January  to  Febrixary  -  t 

17     i 

-oa  i 

I            0.1     1 

r     0.0 

February  to  March  -  -  s 

12            i 

I            2*2    J 

r     0*2    1 

-0.1 

The  variations  in  physical  characteristics  during  the  season  for  the 
most  important  long-grain  vstriety  in  the  region,  Bluabonnatg  are  shown  in 
table  20 1  the  changes  for  this  variety  under  different  storage  methods  are 

Table  20*-  Changes  in  physical  characteristics  of  identical  lots  of 
Bluebonnet  rough  rice  in  storage,  1952-53  storage  season 


Months 


Samples 
studied 


1  Changes  from  month  to  month 

t  Head-rice  T  Total    t  Moistui'e 

2  yield    s  rice  yield 


content 


September  to  October  -  «8 
October  to  November  -  -  s 
November  to  December  -  - t 
December  to  January  -  -  i 
January  to  February  -  -  i 
February  to  March  -  -  -  j 


Number 

4 
18 
24 
21 
18 

7 


Percent 

2.7 

-5.0 
-2.2 

2.0 
-5.3 

O.C 


Percent 

0.1 
O.S 
0.3 
0.4 
1.6 
-0.6 
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indicated  in  table  21«  During  the  season,  this  variety  reacted  in  about  the 
same  maimer  as  the  medium-grain  type.  Zenith,  and  in  the  same  direction* 
There  was  an  increase  in  the  head-rice  and  total-rice  yield  the  first  month, 
followed  by  a  gradual  decline  in  succeeding  months,  and  a  gradual  increase 
in  moisture  content  throughout  the  storage  period.   There  were  some  differences 
in  total  and  head  rice  yield  and  in  moisture  content  between  Bluebonnet  rice 
stored  in  bulk  and  in  sacks  but  these  variations  were  not  significantly  large 
to  indicate  any  general  tendency* 

Table  21 •-  Changes  in  physical  characteristics  of  identical  lots  of 
Bluebonnet  rice  \mder  different  methods  of  storage, 
1952-55  9torag9  season 


^   Samples   [ 

Changes 

from  month  to  month 

Months         i 

Head- rice   j 

Total    J 

Moisture 

studied 

{   yield    i 

{  rice  yield  j 

[  content 

r   Number   t 

i     Percent   s 

t  Percent   j 

I     Percent 

Bulk  storages 

October  to  November  - 

I             8     1 

t         -5.6    1 

i         -1.7    J 

t     0.9 

November  to  December  -j 

t           13     J 

I            2.1    J 

;    -0.5     J 

r     0.4 

December  to  January  - 

t            12     i 

I     1»9    , 

I          -0.8    i 

0.4 

January  to  Febrxiary  -  - 

I              8     1 

I         -1.9    J 

0.1      5 

t     2.3 

February  to  March  -  - 

I              5     1 

r    -1.0    J 

1     0.0    J 

i           0.2 

Sack  storage?          j 

October  to  November  -  \ 

I            10     J 

i         ^3.7    J 

I         -1.3    J 

1     0.9 

November  to  December  -j 

r     11     J 

I          -3.3    J 

(     0.6     ] 

1     0.3 

December  to  January  -  j 

(      9     i 

1     2.1    i 

t           0.6    J 

{     OeS 

Janiiary  to  February  -  \ 

I            10     i 

t          -4.3    i 

I         -0.3    J 

f     0.9 

February  to  March j 

\              4     ] 

I            1.0    J 

t     0.0    1 

-1*3 

Changes  in  germination ? 

When  stored  imder  reasonably  good  conditions  rough  rice  appears  to 
increase  in  germination  during  the  storage  period.  For  24  identical  lots, 
stored  in  bulk  facilities,  the  germination  averaged  88  percent  when  the  rice 
was  placed  in  storage  and  92.1  when  the  rice  was  removed  from  the  storage 
facility.  For  35  lots  stored  in  sacks  in  flat-  wsLrehouses,  the  germination 
rate  increased  from  85.1  percent  to  88.6  percent  during  the  season  (table  22) 


There  was  no  indication  of  significant  differences  in  changes  in  gena- 
ination  according  to  the  method  of  storage  or  the  type  of  rice  stored. 
However,  as  the  lots  studied  were  removed  from  storage  during  February  and 
March,  the  variations  in  germination  and  the  possible  differences  according 
to  type  of  storage  in  the  later  months  of  the  usual  storage  season  are  not 
shown  in  this  study. 
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Table  22 •-  Changes  in  germination  of  identical  lots  of  rough  rice  when 
stored  for  2  months  or  longer.  Southern  Rice  Area, 
1962-53  storage  season 


t                  ,       :       Average  germination 

:    samples     .  ^^^   placed   i 
I         studied     ^   ^^  g^^^^g^   ^ 

\     When   removed 
from  storage 

:     Number     t         Percent     j 

Bulk  storage:           :               : 

All  varieties :       24       :      88»C      j 

Long  grain  types :       14       s      87«4      j 

Medium  grain  types t                10       t              88»9      j 

Sack  storages           :               s               j 

All  varieties :       35       :      85,1      j 

Long  grain  types j       19       t              83 .S      3 

Medium  grain  types :       16       j      87.1      « 

«               • 

i           Percent 

5         92a 

I                 91»3 
r       95*2 

►       88»6 

i                 87*7 

89»7 

Changes  in  volume; 

For  the  16  identical  lots  stored  in  bulk  facilities  on  vdiich  weights 
were  obtained  at  the  beginning  and  at  the  end  of  the  storage  season,  the 
average  loss  in  weight  during  the  season  was  4*6  percent.  For  the  13 
identical  lots  which  were  stored  in  sacks  in  flat  warehouses,  the  weight 
loss  averaged  1  percent  for  the  season  (table  23) •  This  indicates  an 

Table  23 •-  Changes  in  average  weight  per  lot  stored  for  rough  rice  when 
stored  for  2  months  or  longer.  Southern  Rice  Area, 
1962-53  storage  season 


: 

.Samples] 

'studied, 

lAverage  weight 

per  lot  stored 

i   Percentage 

5  "When  placed  - 
{   in  Etc rage 

\   When  removed 
{  frcan  storage 

{    loss 
:  in  weight 

:N\aaber 

{    Pounds 
I        175,470 

:    Pounds 
i        167,434 

t     Percent 

Bulk  storage: 

All  varieties  -  -  

:   16   < 

I          4*6 

Long  grain  types  

Medium  grain  types  -  - 

:   6 

t      10 

i        378,374    J 
5    55,228    J 

{    367,628 
{    53,319 

t          5.5 
t          3*5 

Sack  storage: 

All  varieties  -  

i   13    1 

r    77,350    j 

1    76,593     i 

{    1*0 

Long  grain  types  -  -  - 
Medium  grain  types  -  - 

:   10   J 
:   3    J 

{    85,980    3 
I          48,534    J 

t    85,108 

1    48,329     i 

t          1*0 

i          0.7 
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important  differance  in  relative  losses  according  to  method  of  storage • 
Ho-wever,  the  number  of  samples  studied  and  the  methods  of  establishing 
weights  werg  such  that  no  basic  conclusion  should  be  made  in  this  matter 
until  more  complete  studies  are  made«  Practically  none  of  the  storage  units 
studied  followed  the  practice  of  obtaining  accurate  weights  of  dried  rice 
when  it  vras  placed  in  storage •   Since  drying  charges  were  generally  based  on 
the  weight  of  the  rice  as  it  came  to  the  drier,  the  weight  of  the  rough  rice 
on  a  wet  basis  was  obtained  and  the  amount  stored  was  estimated  according  to 
a  formula  and  depending  on  the  proportion  of  moisture  removed  in  drying.  For 
lots  stored  in  sacks,  the  usual  practice  was  to  weigh  several  sacks  of  a 
given  lot  which  might  include  from  100  to  1,000  sacks,  and  estimate  the 
beginning  and  ending  weight  on  this  basis* 

Costs  and  Retums  for  C^-Fann  Storage  T^its 

In  the  initial  phase  of  the  field  vrark  for  the  commercial  rice  storage 
study,  leading  producers  and  rice  storage  operators  in  the  Southern  Rice 
Area  were  requested  to  estimate  the  relative  volume  of  rough  rice  stored  on 
farms  in  each  area*   These  estimates  resulted  in  an  average  of  about  5 
percent  for  the  Arkansas  rice  area  and  less  than  this  amount  for  the  other 
regions*  Although  this  figiore  appeared  to  be  relatively  low,  it  was  proved 
to  be  approximately  correct  when  county  agents  in  all  leading  rice  counties 
in  the  Southern  Rice  Area  were  contacted  for  infonnation  relative  to  on- farm 
storage  of  rough  rioe*  Based  on  a  survey  made  by  co^jntj''  agents,  a  sample  of 
on- farm  storage  ijinits  was  selected  for  study,  including  17  in  Arkansas,  6  in 
Texas,  and  2  In  Louisiana*  Most  of  the  on-farm  storage  units  in  the  sample 
were  in  Arkansas  because  the  practice  of  storing  rough  rice  on  the  farm  was 
much  more  common  in  that  State  than  in  other  parts  of  the  region* 

A  major  reason  for  greater  emphasis  on  on-farm  storage  in  Arkansas 
appeared  to  be  the  prevailing  t^'pe  of  farming  which  permitted  greater 
utilization  of  on-farm  storage  capacity  than  was  possible  in  other  States* 
Many  rice  farms  in  Arkansas  also  produced  soybeans,  which  were  harvested  and 
stored  in  the  fall  months,  and  lespedeza  seed  which  could  be  stored  in  the 
same  units.  In  addition,  many  farms  produced  oats,  a  spring-harvested  crop, 
which  could  be  stored  in  on-farm  storage  units  until  the  fall  crop  of  rice, 
soybeans,  or  lespedeza  seed  was  available  for  storage*  In  the  Louisiana  and 
Texas  rice  areas,  climatic  conditions  and  other  factors  prohibited  production 
of  these  crops  on  rice  farms  and  the  only  use  that  could  be  made  of  on-fann 
facilities  was  rice  storage.  This  made  on-farm  storage  facilities  relatively 
expensive  because  of  the  more  limited  possibilities  for  full  utilization 
throughout  the  year* 

Rice  production  and  disposition: 

The  25  farmers  yiho   operated  on-farm  storage  units  were  on  farms  that 
were  about  twice  as  large  as  the  average  rice  farm  of  the  region*  These 
farms  averaged  more  than  1,500  acres  with  432  acres  of  rice  per  farm  in 
1951  (table  24). 
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Table  24»«-  Rice  production  on  25  farms  with  on-farm  storage  facilities. 

Southern  Rice  Area^  1951  season 


Production  items 


Acres  in  fami  -----. 

Acres  in  ricei 

Bluebonnot  --«--« 
Zenith  «»--.»«-.- 
Rexora  and  Texas  Patna 
Rexark  «-«-««-- 
Nira  --^^=««.^»- 
All  other  varieties  -  • 


Farms 
reporting 

Number 
26 


20 

16 

6 

11 

4 

6 


Total 


«  -  s 


Average 
per  fann 
reporting 
Acres 

1,524 


183 
185 
352 
87 
199 
_56^ 

432 


Average, 
all  farms 


Acres 

1,524 


14? 

118 
84 
38 
32 
IS 


432 


Cwt, 


Cwb. 


Rough  rice  produced s 
Bluebonnet  «».=  --« 
Zenith  ««-««»»-« 
Rexora  and  Texas  Patna 
Rexark  ----»«-« 
Nira  »«»--.--=»» 
All  other  varieties  »  «■ 

Total  -  ^  =.  ^  =.  ^  « 


-  ».  «  I 

I 

„  ^  «  I 


20 

16 

6 

11 
4 

6 


4,524 
4,156 
8,933 
2^005 
4,839 
1,347 


3,619 

2,660 

2,144 

882 

774 

323 


10g^2 


10^^2 


Rough  rice  storedt 

Bluebonnet  "-«.«.»- 
Zenith  -«»««.«-» 
Rexora  and  Texas  Patna 

Rexark  --»«»  - 

Nira  »»«=«=.»« 

All  other  varieties  -  - 


Total 


20 

16 
6 

11 
4 
6 


Cwt© 


3^107 
3,005 
7,583 
1,855 
4,816 
1,200 


8,103 


Cwt® 


2,465 

1,923 

1,820 

816 

771 

288 


8,103 


The  varieties  of  rice  produced  were  the  same  as  those  grown  by  most 
farms  in  the  region*  About  34  percent  of  the  total  area  of  rice  on  these 
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farms  was  of  the  Blueboimet  variety,  a  medium- sea  son  long-grain  type;  27 
percent  was  planted  to  Zenith,  a  short-season  me dii^an- grain  type;  19  percent 
was  in  Rexora  and  Texas  Patna,  long-season  long-grain  types;  and  the  remain- 
ing 20  percent  was  planted  to  Rexark,  Nira,  Century  Patna,  and  Magnolia. 
Staggering  the  varieties  of  different  seasonal  requirements  and  grain  types 
is  common  practice  in  the  Southern  Rice  Area.   This  is  done  so  that  the 
harvesting  and  drying  equipment  may  be  utilized  over  a  longer  period  of  time 
to  avoid  overcrowding  in  any  one  week  and  to  produce  rice  of  different 
qualities  to  meet  varied  market  demands* 

These  farms  produced  an  average  of  10,402  hundredweight  of  rough  rice 
per  unit  in  1951,  of  which  22  percent  was  sold  at  harvesttime,  62  percent 
was  stored  in  on-farm  storage  units  for  use  as  rice  seed  in  the  next  season, 
or  for  sale  at  a  later  date,  and  16  percent  7ms  stored  in  nearby  commercial 
rough  rice  storage  imits  (table  25). 

Table  25»-  Disposition  of  rough  rice  produoed,  25  farms  with  on-farm  storage 

units.  Southern  Rice  Area,  1951-52  storage  season 


Veiriety 


Production 
per  farm 


Proportion  disposed  by 


Sales 
at  the  time 
of  harvest 


Stored 

at 

the  farm 


Stored  in 

commercial 

units 


Bluebonnet  ------ 

Zenith 

Rexora  and  Texas  Patna 
Rexark  -------- 

Nira  «-------- 

All  other  varieties  -  • 

Total  or  average  -  - 


Cwt» 

3,619 

2,660 

2,114 

882 

774 

323 


10,372 


Percent 

31.3 

21.1 

15.1 

7.5 

10.9 


18.5 


Percent 

55.2 
46.6 
84.9 
64.0 
100.0 
89.1 


73.1 


Percent 

13.5 
26.7 

28.5 


22.9 


The  general  practice  on  these  farms  was  to  sell  a  small  part  of  the 
crop  at  harvesttime  in  order  to  obtain  operating  capital;  to  store  a  large 
part  of  the  higher  quality  crop  in  on-farm  storage  units  for  use  as  seed  or 
for  sale  in  late  winter  or  early  spring,  depending  on  market  conditions;  and 
to  store  the  rest  of  the  crop,  which  was  usually  of  lo?rer  quality,  in 
commercial  units  for  sale  to  rice  mills  later  in  the  marketing  season.  They 
said  they  preferred  to  store  their  higher  quality  seed  rice  on  the  fann 
while  placing  the  commercial  crop  on  the  market  immediately  after  harvest  or 
in  commercial  ivarehouses.  With  this  practice  they  saved  transportation  costs 
to  and  from  commercial  storage  units  in  the  case  of  seed  rice.  They  were 
also  able  to  control  their  seed  rice  better,  thereby  reducing  the  danger  of 
contamination. 
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ygLrtations  in  prices; 

The  average  price  received,  by  varieties,  for  all  rice  sold  at  ha3r«/est- 
time  on  the  sample  farms  is  presented  in  table  26«  These  prices  varied  from 
$4»33  per  hundredweight  for  Bluebonnet  to  $5 .26  for  Rexora  and  Texas  Patna» 
In  general,  the  prices  received  reflected  the  market  conditions  at  that  time. 
Although  Zenith  usually  sells  for  less  than  Bluebonnet,  these  varieties, 
quality  considered,  brought  about  the  same  price  for  a  period  of  several 
weeks  in  the  1951-52  season. 

Table  26«-  Average  prices  for  rice  according  to  method  of  disposition,  25 
rice  farms  with  on-farm  storage  units,  1951-52  storage  season 


Variety 


Sale- 


price  per  hundredweight  when  di spo sed  by 
t    ^ored  in  on-farm  units  :  Stored  in  commercial  units 
HFrice^  or 


at  the  s  Estimated 
time  oft  price  at 
harve st : harve sttime 


sDollars!  Dollars 


Bluebonnet 
Zenith  -  - 
Rexora  and 

Texas  Patna 
Rexark  -  -  -  ■ 

Nira . 

All  other 

varieties  - 


-  1 


4.33 
4«42 


!  5.26 

J  4.62 

t 

:  4.5C 


Average  -  :  4.80   j 


4.42 
4.41 

5.07 
4.98 
4.56 

4.51 


4.63 


Estimated 
value  at  end;  price  at 
of  season  • harve sttime 
i 

s 


Dollars 


Dollars 


5.19 

5.26 

5.66 
5.28 
5.C0 

6o03 


4.61 
4o60 


3.67 
4.50 


Price  or 

value  at  end 

of  season 


Dollars 

5.10 
4.78 


4.96 
4.88 


4.95 


For  all  rice  stored  in  on-farm  and  commercial  uaits,  the  cooperating 
producers  were  requested  to  list  the  price  at  which  this  rice  could  have 
been  sold  at  harve sttime,  before  storing,  and  the  price  actually  received 
when  it  was  sold  from  storage,  or,  in  the  case  of  rice  kept  for  seed,  the 
prevailing  price  at  the  end  of  the  storage  season.   For  rice  stored  in 
on-farm  units,  the  average  sale  price  at  harvesttime  was  $4.63  per  hundred- 
weight. For  this  same  rice,  the  price  received,  or  the  prevailing  price  at 
the  end  of  the  season,  was  $5.28  per  hundredweight,  or  an  increase  of  $0.65 
per  hundredweight.   This  amoimted  to  an  increase  of  11  percent  in  average 
value.   For  rice  stored  in  commercial  units,  the  value  at  harvesttime  was 
14.43  per  hundredweight  as  compared  to  the  sale  price  of  $4.95  received  when 
sold  from  storage,  or  an  increase  of  $0.52  per  hundredweight.   This  was  also 
an  11-percent  increase.  Although  the  percentage  increase  in  value  varied 
for  the  different  varieties,  all  varieties  increased  in  price  during  the 
storage  period. 
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These  data  indicate  that  the  producers  surveyed  made  a  gross  saving  of 
about  $C#50  to  |0«65  per  hundredweight  for  all  rice  stored  in  the  1951-52 
season.   Considering  their  storage  costs,  this  resulted  in  a  net  gain  of 
about  5  percent  over  the  prices  they  would  have  received  if  the  rice  stored 
had  been  sold  at  harvesttime.  If  1951-52  rice  market  conditions  are  repre- 
sentative of  long-time  conditions  in  the  Southern  Rice  Area,  the  producer 
who  can  afford  to  wait  for  his  income  will  make  substantial  savings  by 
storing  his  rice  either  in  commercial  or  in  on-farm  units,  assuming  that  he 
can  store  as  cheaply  on  the  farm  as  in  the  larger  commercial  businesses. 

But  it  should  be  kept  in  mind  that  storing  rice,  like  holding  any  other 
farm  commodity,  is  a  gamble.  In  some  years,  the  price  increases  rapidly  arid 
large  gains  are  made.  In  other  years,  the  increase  in  price  barely  pays  the 
storage  costs.  And  at  other  times,  the  decline  in  price  may  be  such  that 
large  losses  are  incurred.  A  long-time  study  of  rough  rice  prices  during 
the  20  years  from  1920  to  1939  indicates  that  on  the  average,  the  price  of 
rough  rice  increased  6  percent  from  the  h^arvest  season  to  the  end  of  the 
marketing  year,  ij 

Costs  for  on-farm  storage  units ? 

Most  drying  of  rice  is  done  in  either  commercial  cclumji-t^^'pe  continuous 
flow  or  batch- type  driers  from  which  the  rough  rice  is  removed  after  drying 
and  placed  in  bulk  storage  units  or  sacked  for  removal  to  flat  v/arehou6es» 
However,  the  popularity  of  bin  drying  has  increased  in  recent  years.   This 
method  consists  of  forcing  heated  or  unheated  air  through  a  bin  of  wet  rice* 
The  rice  is  not  moved  until  the  desired  moisture  content  is  reached.   In 
some  oases  the  rice  is  stored  in  the  ssjne  bin  in  which  it  is  dried,  without 
moving.  This  method  of  drying  and  storage  lends  itself  readily  to  on- the- farm 
drying  and  storage.  8/ 

For  the  25  farms  studied,  11  had  conventional  driers  of  the  continuous 
flow  or  batch- type  used  by  commercial  units  with  accampanjring  bulk  storage 
capacity;  5  operated  bin  drier  systems  in  which  hot  air  was  forced  through 
the  bulk  bins  and  the  rice  left  in  these  bins  after  drying;  and  9  had  on-farm 
bulk  storage  facilities  for  rough  rice  without  dr^dng  facilities  of  any  type. 
Two  of  the  11  units  with  conventional  driers  and  bulk  storage  also  had 
additional  flat-y/arehouse  storage  for  keeping  sacked  seed  rice.  Practically 
all  the  facilities  for  all  units  were  built  of  corrugated  metal* 

The  average  costs  for  operating  each  of  these  different  types  of  rough 
rice  storage  units  for  the  1951-52  season  are  shown  in  table  27.  As  in  the 
case  of  the  commercial  drjdng  and  storage  units,  a  detailed  accounting 
breakdown  of  costs  according  to  drying,  storage,  and  other  operations  was 
not  available.  However,  an  estimate  was  obtained  as  to  the  proportion  of 

y     EFFBRSON,  Z^W.     The  Production  and  Marketing  of  Rice,  pp.  526-528# 
New  Orleans,  La.  1952. 

8/  TEXAS  AGRICULTURAL  EXPERIMENT  STATION  •..  op.  oit.,  pp.  9-16. 
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Table  27«-  Costs  of  operating  on- farm  rice   storage  units,   25  farms.   Southern 

Rice  Area,   1951-52   storage  season 


i                      Costs  per  operating  tonit 

:11  imits  with  t                               i 
Items  of  cost        ^  conventional  $  ^  ^^^^  ^^^  t        ^   ^-^^ 

:    driers    •  ^^^   driers  ^without  driers 

5   Dollars    %       Dollars    •   Dollars 
Direct  costs?                s             j             : 

Electricity  and  fuel j     1,606    $       165    :       62 

Insect  and  rodent  control  s        57    s       121    s        8 

Miscelleneous  -----  -j       368    i       351    s       27 

Total ^«-»»-.     3,508    t            1,366    j      228 

Overhead  costs*               ;             t                                i 

Depreciation < :     2,571    ?     1,910    ;      344 

Tricmror»f»<a  ...-.«.--.•         A4.7      •         .^07      ,        105^ 

%^rairE  -..  .u  -_.-^»^^^,        650     ,        120     •       2^A 

Interest  p8.id ----,        45    j       200    :       35 

Total ?     3,859    j     2,662    •      751 

Total,  all  costs :     7,567    :     4,028    .      959 

Percentage  of  costs  for  storage:      14*5    :      43»4    t          100*0 

Total  storage  costs dollars:     1,066    :     1,748    t              959 

Volurce  stored?                :             :             : 

Rice owt.:     9,622    :    11,430    j    2,947 

Other  crops cvrfc.:       818    :     3,600    :    2,122 

Total cwt.j    10,440    :    15,030    •    5,069 

Cost  per  cwt.  stored cents:      10«2    :      11»4    t     18»9 

Stoi'age  capacity c\'>rt.:    16,805    j    12,762    1    9,874 

Percentage  of  full  use :      62»1    :     117«7    :     61»3 

Percentage  of  full  use  for  rice:      57»3    j      89.6    :     29«S 
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total  oosts  tliat  should  be  charged  to  storage.  Using  this  estimated  per- 
centai;e,  and  applying  it  to  the  total  oosts  of  operation,  an  approximation 
of  the  actual  storage  oosts  was  determined.  This  varied  from  10  cents  per 
hundred-^oight  for  units  vrith  conventional  driers  to  11  cents  for  those  ydth 
bin  driers,  and  19  cents  for  units  without  drying  facilities* 

These  average  costs  per  unit  stored  included  the  total  volume  stored  of 
all  coBiniodities  throughout  the  year.   For  the  larger  on- farm  storage  units 
rrlth  conventional  driers,  rough  rice  accounted  for  more  than  90  percent  of 
th9  stora'-^e  use.  For  the  bin  drier  storage  units,  rough  rice  occupied  75 
percent  of  the  total  storage  capacity  used.  For  the  smaller  units  without 
driers,  utilization  for  rough  rice  storage  amounted  to  less  than  60  percent 
oi  total  use.   The  other  commodities- stored  included  soybeans,  oats,  and 
lespedeza  seed. 

A  major  factor  affecting  costs  per  unit  for  storage  was  the  relative 
•jtilization  of  full  capacity*  Units  operating  conventional  driers  used  only 
62  percent  of  total  available  capacity  compared  with  118  percent  for  the  bin 
drier  units  and  51  percent  for  \mits  without  driers.  The  bin  drier  units 
averaged  a  utilization  in  excess  of  total  capacity  by  means  of  multiple  use. 
These  operators  used  about  90  percent  of  total  capacity  in  the  fall  of  1951 
for  the  storage  of  rough  rice.  Then  they  moved  a  sufficient  quantity  of  this 
rice  out  of  storage  before  the  oat  harvesting  season  in  the  spring  of  1952 
to  store  oats  up  to  an  additional  27  percent  of  available  storage  space. 

When  questioned  as  to  the  relatively  low  use  of  existing  storage 
capacity,  most  of  the  cooperators  said  they  maintained  on- farm  storage 
facilities  for  two  major  reasons*   (1)  To  have  a  safe,  reliable  place  to 
store  seed  rice  and  reduce  costs  by  saving  transportation  oosts  froan  and 
back  to  the  farm,  and  (2)  to  have  available  emergency  storage  capacity 
sufficient  to  care  for  most  of  the  commercial  crop  in  any  season  when 
marketing  conditions  were  such  that  a  severe  price  penalty  would  be  incurred 
if  the  crop  could  not  be  stored.   They  reported  that  commercial  storage  units 
could  be  used  for  the  commercial  crop  in  slow-movement  crop  years,  but  that 
existing  commercial  storage  capacity,  although  available  in  good  years 
because  the  crop  moves  rapidly,  vroiad  be  difficult  to  obtain  if  the  bulk  of 
the  rice  produced  in  the  region  had  to  be  stored.  In  the  1951-52  season, 
marketing  conditions  and  movements  of  rough  rice  to  mills  were  reasonably 
good  and  it  was  not  necessary  to  utilize  all  existing  on- farm  storage.  But 
they  felt  that  they  were  justified  in  maintaining  such  facilities,  even  if 
they  were  not  used  half  the  time,  as  insurance  against  bad  years  such  as  the 
1947-48  and  I'^48-49  seasons.  In  those  years,  the  price  of  rough  rice 
dropped  drastically  early  in  the  harvesting  season  because  of  slow  demand 
and  lack  of  storage  facilities,  but  it  increased  materially  after  the  end  of 
the  harvest  season. 

Problems  and  opportunities: 

The  main  single  item  of  cost  for  all  different  types  of  on- farm  rioe 
storage  units  was  depreciation.   This  expense  accounted  for  more  than  a 
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third  of  all  costs  for  each  type  of  operating  unit*  Units  with  conventional 
driers  estimated  that  their  investments  in  buildings  and  equipment  would 
last  approximately  18  years  and  the  original  capital  investment  of  $42,672 
per  unit  would  depreciate  at  the  rate  of  $2,571  per  year  (table  28) •  TJiiits 
with  bin  driers  also  averaged  18  jrears  as  the  estimate  of  useful  life  and 
had  a  depreciation  cost  of  #1,910  per  unit  on  an  original  investment  of 
$25, 958 •  Units  without  driers  were  estimated  to  have  a  useful  life  of  about 
24  years  and  had  a  depreciation  cost  of  $344  euanually  on  a  capital  investment 
cost  of  $9,152» 

Table  28 •-  Capital  values  for  25  on- farm  rice  storage  units,  25  farms. 

Southern  Rice  Area,  1951-52  storage  season 


t               Per  unit  values 

:  11  units  with  %    ^       ^^  ^o.,.   • 

«^«^^^^-4^*,«i    5  units  with  ^    9  units 
i    conventional   i  ,  .   ,  .      5  .j_,   x.  ^  • 

driers        ^^  driers   ^without  driers 

:    Dollars    s    Dollars    %         Dollars 

Original  cost j     42,672    j     25,958    %              9,152 

Depreciated  value,  1952  -  -  t            30,333    s     22,902    %              5,060 

Market  value,  1952 s     41,636    %            23,900    i      8,622 

Replacement  cost,  1952 ?     55,545    t     29,398    j     15,289 

Age  of  facilities,  1952     j              j              : 

years;        4#8    j        1*6    t               11«9 

Remaining  years  of  use-yearst       13»7    i       16»4    t                12»6 

Depreciation  costs,  1952    t              s              i 

dollars:      2,571    t              1,910    j        344 
•              •              •     ' ' 

The  costs  of  establishing  these  on-fam  rice  storage  units  points  out 
one  of  the  major  problems  of  rice  farmers  in  regard  to  on- farm  storage • 
Even  for  relatively  small  units  without  drying  capacity,  investment  costs  of 
about  $10,000  were  needed  and  the  current  replacement  costs  of  these  facili- 
ties was  in  excess  of  $15,000«  For  units  with  driers,  total  investment  and 
replacement  costs  were  from  two  to  four  times  as  great*  Such  costs,  which 
can  only  be  recovered  over  a  long  period  of  time,  are  difficult  to  carry  on 
the  average  rice  farm  with  a  relatively  low  volume  of  business*   These  costs 
could  be  reduced  if  storage  imits  vdthout  driers  were  established,  but  costs 
per  unit  of  storage  were  higher  with  these  types  of  facilities.  Other  prac- 
tical considerations,  such  as  transportation  costs  to  the  drier,  back  to  the 
farm,  then  back  to  the  buyer,  make  siJioh  facilities  relatively  expensive 
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unless  multiple  uses  oan  be  found  for  them,  as  was  the  oase  on  some  Arkansas 
rioe  farms*   In  Texas  and  Louisiana,  no  large-scale  multiple  uses  were  possi- 
ble, which  probably  accounts  for  the  relative  scarcity  of  on- farm  storage  in 
these  States* 

The  interest  charge  included  in  table  27  was  the  actual  interest  paid 
on  financing  to  establish  storage  facilities*   If  the  prevailing  interest 
rate  of  approximately  6  percent  for  reasonably  sector e  long-time  investments 
trere  applied  to  the  cap'ital  invested  in  storage  facilities,  the  total  costs 
and  costs  per  unit  stored  would  be  increased  by  about  20  percent*   If 
interest  on  the  market  value  or  replacement  value  were  considered  at  the  same 
rate,  costs  per  unit  stored  would  be  about  30  percent  greater  than  the  actual 
costs  indicated  in  table  27»  Even  considering  these  expenses,  however,  the 
average  expense  per  hundredweight  of  rice  stored  for  the  1951-52  season 
varied  from  15  to  25  cents,  while  producers  received  from  50  to  65  cents  per 
hundredweight  in  increased  prices  for  having  stored  the  rice*  Thus  the  on- 
farm  storage  operation  was  profitable  in  the  1951-52  season  even  with  somewhat 
less  than  full  use  of  available  storage  capacity*  But  these  producers  could 
have  utilized  local  commercial  storage  capacity  in  many  cases  at  about  the 
same  cost  as  storage  on  their  own  farms*  They  made  no  significatnt  financial 
gain  by  maintaining  on-farm  storage  facilities  in  1951-52*   They  did  have 
the  assurance  that  they  had  safe  storage  for  their  seed  rice  without  danger 
of  contamination  and  that  they  had  available  emergency  storage  facilities  if 
such  facilities  were  needed  in  a  slow  marketing  season* 

Of  the  25  producers  surveyed,  9  said  that  the  major  reason  they  had 
established  on-farm  storage  facilities  was  the  desire  to  be  able  to  hold 
their  rice  every  year  and  sell  on  the  best  market  rather  than  be  forced  to 
sell  immediately  after  harvesting*  While  adequate  oommeroial  storage  was 
available  in  years  when  markets  were  good  and  it  was  not  needed,  they  felt 
that  such  facilities  could  not  be  depended  upon  in  slow  marketing  years  when 
everyone  wanted  to  store  rice*  Five  of  these  cooperators  said  they  estab- 
lished their  facilities  because  they  believed  rice  could  be  stored  on  the 
farm  at  a  lower  cost  than  in  commercial  facilities*   Seven  said  their  major 
justification  was  the  need  to  have  drying  facilities  available  so  that  the 
crop  could  be  harvested  at  the  optimum  time,  avoiding  the  necessity  for 
speeding  up  or  delaying  harvest  in  order  to  meet  the  local  commercial  drier 
schedule*   The  remaining  four  producers  said  their  facilities  were  established 
■in  order  to  have  safe  efficient  storage  for  seed  rice* 

These  cooperators  said  that  the  major  disadvantages  of  on-farm  rioe 
storage  were:   (1)  The  extra  costs  of  handling  in  the  case  of  non-drier  units 
and  in  the  case  of  sales  from  on-farm  units  to  commercial  buyers  in  distant 
areas;  (2)  the  speculative  nature  of  holding  rice  in  which  they  assumed  the 
risk  of  price  and  quality  declines;  (3)  the  danger  of  losses  due  to  insects, 
rodents,  and  physical  changes  which  was  felt  to  be  greater  in  the  smaller 
on-farm  units  than  in  the  larger,  more  carefully  supervised  commercial  units; 
and  (4)  the  difficulty  of  obtaining  the  advantage  of  competitive  bidding  on 
too  few  lots  and  a  relatively  small  volume  per  lot  in  contrast  to  the  oppor- 
tunity afforded  by  the  larger  storage  units  where  prospective  buyers  had  a 
wide  range  of  qualities  and  lot  sizes  on  which  to  bid* 
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In  reference  to  losses  in  storage,  only  2  of  the  25  operators  contacted 
reported  any  significant  losses*   Both  of  these  cases  were  instances  of 
"stackbum"  which  they  said  reduced  the  value  of  small  lots  of  rice  to  the 
extent  of  about  10  cents  per  100  pounds.   They  were  of  the  opinion  that 
these  losses  were  due  to  improper  drying  and  storage  at  too  high  a  moisture 
content  rather  than  to  any  defect  in  the  storage  facilities* 

C omp arative  Costs  of  Storag;e  with  Different  Types  of  Storage  Units 

Cosnparative  storage  costs  for  the  three  different  types  of  corrnneroial 
rough  rice  storage  facilities  most  commonly  found  in  the  Southern  Rice  Area 
and  the  three  different  types  of  on-farm  storage  are  shown  in  table  29« 
Using  the  approximation  method  of  establishing  storage  costs  for  multiple- 
unit  enterprises,  as  explained  proTicusly,  there  was  relatively  little 
difference  in  storage  costs  per  unit  for  the  various  types  of  conanercial 
units  and  for  the  oa-fsinn  units  with  driers.  For  these  last  units,  the 
total  costs,  including  an  interest  cost  of  5  percent  on  the  depreciated 
value  of  the  capital  investment  in  buildings  end  equipment,  varied  from 
12  to  15  cents  per  hundredweight  stored® 

The  on-farm  \mits  without  driers,  however,  had  unit  costs  averaging 
23  cents  per  htxndredweight  on  all  products  stored.  These  costs  were  higher 
than  the  other  types  of  enteirprises  because  they  were  established  solely  for 
the  purpose  of  storage j  they  did  not  have  the  cost-reducing  advantage  of 
additional  enterprises— such  as  drying,  mercliandise  sales,  seed  cleaning  and 
treating,  and  similar  operations — as  was  true  of  all  the  other  units*  Also, 
use  in  relation  to  capacity  was  less  in  the  case  of  on-fann  lanits  without 
driers  than  for  any  of  the  other  groups® 

"When  costs  were  adjusted  for  differences  in  use  in  relation  to  capacity, 
and  estimated  costs  were  computed  which  would  have  occurred  had  all  units 
been  used  to  the  fullest,  average  costs  varied  from  10  to  13  cents  per  100 
poimds  for  the  commercial  units  and  the  on-farm  units  with  conventional 
driers*  On  this  basis,  similar  \m±t   costs  were  about  17  cents  per  hundred- 
weight for  on-farm  drier  units  and  \mits  without  drjdng  facilities© 
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Table  2S«-  Comparison  of  costs  of  storage  for  different  commeroial  and  on- farm 
rice  stoxrage  ijnits.  Southern  Rice  Area,  1951-52  storage  season 


: 

Per  unit  costs 

Commercial  units            : 

On- 

.farm  uni-t 

IS 

Bulk     J 

Bulk      J 

Flat      J 

Items  of  storage  cost   t 

and  flat! 

storage   \ 

storage   \ 

With     : 

mth    J 

Without 
driers 

storage   \ 

only     t 

only     J 

usual     : 

bin       3 

with     X 

with     3 

without   3 

driers   3 

driers   j 

drier     \ 

'   drier 

\   drier 

Dollars   j 

{Dollars 

{Dollars   3 

{Dollars   j 

iDollars   3 

{Dollars 

Actual  expenses:               j 

Direct  costs  l/  -  -    • 

43,724   : 

{   25,232 

X   12,21?. 

r      3,508    3 

{      1,366   3 

{        228 

Overhead  costs,             j 

except  interest  -    i 

26,016    1 

{   16,826 

\     3,671 

X      3,814   3 

5      2,462    3 

{        696 

Interest  costs  Zj  -    j 

8,059    1 

r      8,435 

\      1,142 

r     1,517    3 

{     1,145    3 

{        253 

Total   expenses  -    3 

77,?99    J 

r   50,495    ^ 

X  17,025 

r     8,839    3 

t      4,973    3 

\  1,177 

Percentage  of  costs        s 

for  storaf;e j 

18»9    ^ 

\        16*9    < 

\        33.2 

X        14.5    3 

\        43.4   3 

{    lOO.C 

Total   storage  costs  -    \ 

14,704   J 

\      8,533    3 

{      5,662 

f      1,282    3 

{      2,158    3 

{   1,177 

Added  direct  costs  for; 

full  use  for  rice  3^: 
Storage  costs  if   full    j 

2,829    3 

X          795    < 

X          755 

:          384   3 

\            69 

X       537 

volume  of  rice  were    j 

r 

stored  -  -  -  -  -5 

17,635    J 

\     9,328    < 

X      6,407 

{      1,666    3 

{     2,227   3 

\   1,714 

Rice   stored c^.\ 

99,907    3 

X   68,599 

{   44,500 

X     9,622    3 

X   11,430    « 

{   2,947 

Other  products   stored   \ 

CTVto  J 

—    J 

X         — 

J 

\          B18    3 

5      3,600    < 

{   2,122 

Total  products   stored    : 

cwt«  J 

99,907    J 

5   68,599 

\   44,500 

X  10,440    3 

:   15,030    3 

r   5,069 

Total  capacity cwt.s 

134,102    X 

{    81,356 

{    57,510    3 

{   16,805    3 

{   12,762    3 

{   9,^8T4 

Percentage  rice   stored j 

of  full  capacity          j 

74*5    3 

X          84a3     - 

X        77.4 

X        57.3    3 

{        89.6    3 

{      29.8 

Costs  per  hundred-          • 

weight:                               \ 

Actual  costs-cents  J 

14*7    3 

X        12.4   3 

1        12.7   3 

{        12.3    X 

14*4   3 

>      25.2 

Estimated  costs        j 

vdth  full  use        : 

r                 3 

x\ 

of  capacity  for    : 

rice    storage          j 

cents  J 

13.1    J 

X       11*5 

r       11.2   3 

9.9    3 

\        17o4    3 

X      17.4 

1/  Includes  all  direct  expenses  except  the  costs  of  merchandise  purchased 


for  re- sale •  2/  Interest  computed  at  5  percent  of  the  depreciated  capital 
investment.  ^     Computed  by  (1)  determining  proportion  direct  costs  were  of 
all  costs,  (2;  applying  this  percentage  to  the  storage  costs  to  obtain  direct 
storage  costs,  (3)  increasing  the  direct  storage  costs  in  proportion  to  the 
amount  the  unit  operated  below  full  capacity,  and  (4)  subtracting  this  full 
capacity  direct  cost  total  from  the  actual  direct  cost  total  to  determine  the 
increase.  This  computation  assumes  that  overhead  costs  would  remain  the  same 
regardless  of  the  volume  stored. 


52  . 


CONCLUSIONS 


The  Southern  Rice  Area  appears  to  be  reasonably  well  supplied  with 
storage  facilities  for  rough  rice  siifficieoat  to  handle  a  volume  equal  to 
that  produced  in  1951  and  1952*  However,  almost  half  of  this  storage 
capacity  is  in  the  form  of  the  old-tj'pe  flat  warehouses  in  which  rough  rioe 
can  be  stored  only  after  it  is  bagged*  Also,  the  available  storage 
capacity  is  not  imifomly  distributed  throughout  the  production  area  and 
some  regions,  especially  the  western  part  of  the  Texas  rice  area,  have  a 
storage  capacity'-  deficit* 

Most  of  the  storage  capacity  for  rough  rice  in  the  Sputhem  Rice  Area 
outside  of  mill  ownership  is  in  the  form  of  large  coinmercial  units  operated 
as  independent  businesses  or  farmer  cooperatives*  These  units  are  usually 
multiple-piirpose  businesses  which  operate  as  rice  driers,  handle  farm 
supplies,  and  provide  other  services  for  farmers*  This  multiple-purpose 
storage*- drying- farm  service  organization  reflects  the  practices  cosmaonly 
followed  in  handling  rough  rice  by  the  now  universal  combine-drier  method 
of  harvesting*  These  businesses  are  generally  more  profitable  than  those 
specializing  only  in  the  storage  of  rough  rioe« 

Although  the  operation  of  multiple-purpose  businesses,  including 
storage  of  rough  rice,  was  indicated  to  be  reasonably  profitable  in  the 
1951-52  season,  the  facts  also  indicate  that  in  the  event  expanded  storage 
facilities  are  needed  bej'ond  1951-52  levels,  such  facilities  may  be 
established  slowly.  ih«  units  studied  for  the  1951-52  season  were  built  at 
lower  prices  and  while  they  made  a  good  return  on  their  capital  investment, 
the  ret\im  on  a  mar kat- value  or  replacement- cost  basis  would  have  been  so 
low  as  to  discourage  extensive  investments  in  new  facilities*  In  addition, 
opportunities  for  establishing  high-volxaae  operations  for  any  new  \mits 
established  would  be  more  limited  than  for  those  now  in  the  business,  ii^ere 
existing  storage  capacity  already  approximates  total  needs*  Also,  the 
possibilities  for  acreage  allotments  and/or  marketing  quotas  with  a  result- 
ing  overall  reduction  in  vol^mie  is  such  as  to  retard  long-time  investments 
in  new  units* 

The  function  of  storage  of  rough  rice  is  twofolds   (1)  To  allow  the 
producer  to  sell  more  advantageously  and  (2)  to  move  rioe  into  consumption 
at  an  even  rate  throughout  the  year*  Rioe  is  less  perishable  before 
milling  so  that  most  of  the  storage  is  in  rough  form*  In  performing  the 
first  major  function,  that  is,  to  allow  the  producer  to  sell  more  advan- 
tageously, the  ownership  of  storage  facilities  becomes  an  important  factor • 
Storage  capacity  in  the  ownership  of  buyers,  exporters  and  mills  may  not  be 
freely  available  to  producers*  For  this  reason,  even  though  the  total 
storage  capacity  is  adequate,  additional  facilities  for  the  use  of  pro- 
ducers would  probably  be  desirable* 

From  the  viewpoint  of  the  storage  operator,  there  was  little  difference 
in  the  costs  of  storing  rioe  in  bags  in  flat  warehouses  as  compared  with 
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storage  in  bulk  facilities*  As  oompared  with  biilk  facilities,  costs  of 
storing  rough  rice  in  flat  warehouses  resulted  in  lower  overhead  costs  but 
higher  labor  costs,  and  these  two  major  cost  items  largely  offset  eaoh 
other*   From  the  viewpoint  of  producers,  however,  use  of  bulk  facilities 
was  more  efficient*  Producers  who  stored  rice  in  flat  warehouse  units  had 
to  buy  the  sacks  used,  and  pay  for  the  labor  used  in  sacking  and  sewing  the 
sacks  and  for  extra  labor  in  handling  the  sacked  rice*   Total  costs  to  the 
producer  for  storing  rough  rice  in  flat  warehouses,  including  the  storage 
charge  and  the  additional  expenses  for  sacking  rice,  was  from  20  to  40  percent 
greater  than  costs  of  storing  in  bulk  storage  facilities*  The  savings  made 
possible,  when  storing  in  bulk,  by  the  elimination  of  the  costs  of  sacks  and 
reduced  labor  expenses  in  handling,  have  caused  an  increased  demand  for  bulk 
storage  facilities  throughoirb  the  region* 

On- farm  facilities  for  the  storage  of  rough  rice  were  restricted  pri- 
marily to  producers  who  had  sufficient  rice  to  justify  an  investment  of 
from  $25,000  to  $50,000  for  such  facilities*   These  producers,  when  they 
used  their  units  efficiently,  stored  rice  as  cheaply  as  it  was  stored  by 
the  larger  oommercial  businesses*  The  farm  storage  units  without  some  type 
of  drier  had  relatively  high  costs  of  storage  and  additional  costs  of 
transportation*  Thus,  on-farm  storage  of  rough  rioe  appears  to  be  possible 
only  for  the  larger  fanns  and  in  connection  with  some  type  of  rice  drier* 

The  problem  of  whether  to  store  rice  in  oommercial  units,  or  in  on-farm 
storage,  or  to  sell  the  crop  at  harvesttime  is  one  that  must  be  solved  by 
eaoh  producer  according  to  his  individual  judgment  and  his  specific  financial 
situation*  From  1920  to  1939,  prices  of  rough  rice,  on  the  average,  increased 
6  percent  from  hairvest  to  the  end  of  the  storage  year*   In  the  1951-52 
season,  prices  for  rice  of  identical  quality  increased  about  10  percent* 
In  the  1951-52  season,  oommercial  storage  rates  for  rough  rioe  amounted  to 
about  5  percent  of  the  price  at  the  beginning  of  the  storage  season*  Thus, 
producers  who  stored  their  rice  in  commercial  units  paid  6  percent  of  the 
value  of  their  crop  for  storage  and  received  a  price  at  the  end  of  the 
harvest  season  that  was  10  percent  higher  than  the  price  they  wo\ild  have 
received  had  they  sold  at  harvesttime*  If  the  long-time  average  difference 
of  only  6  percent  between  harvesttime  and  end- of- storage- sea  son  prices  had 
existed  in  1951-52,  however,  the  net  earning  to  the  producer  wovild  have 
been  only  1  percent,  or  about  5  cents  per  himdredweight  stored* 

Storing  rice,  as  holding  any  other  farm  commodity,  is  a  gamble*  In 
some  years,  large  gains  are  made*  In  other  years,  large  losses  are  incurred* 
Oer  a  long  period  of  time,  a  slight  gain  might  accrue  from  consistent 
storage  and  selling  late  in  the  season,  but  this  gamble  should  be  taken  only 
by  those  mAio   have  financial  resources  to  sustain  the  risk  of  a  large  loss 
in  any  one  year*  More  efficient,  cheaper  storage  facilities  will  help  to 
increase  the  margin*  At  the  same  time,  a  larger  proportion  of  the  crop  is 
likely  to  move  into  storage,  resulting  in  a  change  in  the  relationship 
between  the  beginning  and  end  of  the  season  prices* 

This  study  has  indicated  some  of  the  more  important  problems  involved 
in  the  storage  of  rough  rice  in  the  Southern  Rioe  Area«  Although  the 
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overall  storage  capacity  is  apparently  adequate,  many  of  these  facilities 
are  in  the  form  of  flat  warehouses  which  are  more  expensive  to  use  than  the 
more  recently  built  bulk  facilities*  The  flat  warehouses  are  not  likely  to 
be  abandoned  as  they  represent  large  investments.  Their  existence  may 
retard  the  establishment  of  additional  new  bulk  facilities.  Thus,  it 
appears  that  the  most  desirable  solution  to  the  problem  is  to  adapt  flat 
warehouse  facilities  for  bulk  storage  by  modifying  these  struct\ir©s  to 
include  proper  bins  and  mechanical  equipment  for  moving  the  rice  into  and 
out  of  storage*  It  appears  that  research  is  needed  to  determine  the  most 
efficient  methods,  types  of  materials,  and  changes  in  management  practices 
that  are  desirable  in  order  to  convert  flat  warehouses  to  bxilk  facilities. 

The  study  has  indicated  the  importance  of  full  utilization  of  available 
storage  capacity  to  efficiency  in  storage*  In  bulk  storage  facilities, 
full  utilization  has  been  difficult  to  obtain  because  the  volume  of  rice 
delivered  at  any  given  time  ty  a  specific  producer  is  not  likely  to  be  the 
same  as  the  capacity  of  a  given  bin*  The  result  is  many  partially  filled 
bulk  bins*  Some  of  the  large  cooperatives  which  also  operate  rice  mills 
have  partly  solved  this  problem  by  the  practice  of  oosmningling  rough  rice 
after  it  is  dried,  attempting  to  place  all  rice  of  a  given  variety  and 
quality  in  a  given  bin  until  it  is  completely  filled*  However,  because 
rice  varies  not  only  by  variety  and  the  six  major  official  grades,  but  also 
by  the  yield  of  head  or  whole  rice,  for  the  most  part  individual  producers 
are  not  interested  in  ocanniingling*  Coosiplete  separation  by  variety  and 
grade  as  well  as  by  head  rice  count  would  require  more  bins  than  are  avail- 
able at  most  installations*  Thus,  such  a  procedure  could  not  entirely 
solve  the  problem© 

Efficient  utilization  of  capacity  may  be  approached  in  two  wayst  (1) 
Further  research  on  grades  and  standards  of  rough  rice  to  make  commingling 
a  more  practicable  possibility  for  the  producer  who  wants  to  maintain 
ownership  of  his  rice  after  it  is  stored,  and  (2)  development  of  temporary 
bins  of  different  sizes  within  the  large  permanent  bins  so  that  a  given  bin 
could  be  more  fully  utilized  when  many  saall  lots  of  different  quality  or 
variety  are  delivered  for  storage*  The  additional  research  on  grades 
should  include  appraisal  of  the  important  factors  in  variety,  grade  or  head 
rice  count  that  influence  prices  paid  by  the  mills*  This  would  help  in 
determining  lots  that  could  be  ccnibined  for  increased  efficiency  in  use  of 
storage  capacity* 

The  results  of  the  experimental  study  of  changes  in  roi^gh  rice  in 
storage  can  at  best  be  called  inconclusive*  This  was  due  to  the  \musual 
marketing  season  in  which  the  rough  rice  stored  by  the  cooperating  indi- 
viduals and  firms  was  moved  from  storage  ai^er  frcan  only  one  to  fo\ir  months 
of  storage,  and  before  major  changes  took  place  with  the  advent  of  warmer 
weather*  Also,  the  sample  of  storage  units  studied  appeared  to  be  above 
average  in  types  of  equipment  used  and  in  storage  methods*  For  this  first 
experimental  study,  such  a  biased  sample  was  selected  because  of  the 
necessity  of  obtaining  full  cooperation  to  visit  the  unit  and  piill  a  sample 
of  rice  from  every  storage  lot  every  month*  Those  who  freely  offered  such 
cooperation  were  the  more  efficient  operators  in  the  area* 


The  results  indicate  certain  facts,  however,  -which  if  verified  by 
further  more  intensive  research  would  be  of  great  value  to  the  industry. 
The  indication  that  rough  rice  increases  in  head-rice  and  total-rice  yield 
during  the  earlier  months  of  storage  and  declines  later  on,  if  verified, 
would  help  to  explain  the  differences  in  the  grades  determined  by  different 
buyers  on  the  same  lot  of  rice  when  graded  at  different  times*   The  indi- 
cated gradual  increase  in  moistiire  content,  if  verified,  would  assist  in 
developing  more  uniform  dry3.ng  practices  according  to  the  planned  period  of 
storage*  A  more  intensive  study  on  either  the  experimental  basis  or  along 
the  approaches  used  in  this  work  conducted  through  the  storage  season  from 
September  through  July  would  possibly  indicate  the  relative  changes  for 
different  types  under  different  storage  conditions  in  quality  factors  and 
in  storage  deterioration* 
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